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1. EXECUTIVE SUMMARY

This Report presents the data from selected surface-water monitoring objectives implemented at the Rocky Flats
Environmental Technology Site (Site) in accordance with the Rocky Flats Cleanup Agreement (RFCA; CDPHE,
USDOE, USEPA, 1996) and the RFETS Integrated Monitoring Plan (IMP; Kaiser-Hill, 2000). The IMP
provides a framework for monitoring in support of transition activities at the Site. This framework includes
implementation of a high-resolution surface-water monitoring program that supports data-driven decisions
determined by the IMP Data Quality Objectives (DQO) process. The automated surface-water monitoring
program is intended to provide:

e Monitoring of multiple parameters for the safe and effective operation of the Site detention ponds;

e Monitoring of flows and contaminant levels in subdrainages to facilitate the identification of
contaminant sources;

¢ Monitoring of various surface-water parameters at various locatrons on an Ad Hoc basis in support of
special projects and/or building operations;

¢ Monitoring of indicator parameter values at various locations to determine a correlations between
indicator parameters and analytical water-quality measurements;

e Detection of a release of contaminants from specific high-risk projects within the Industrial Area
(I1A);

¢ Detection of statlstrcally significant increases of contaminants in surface water from within the IA in
general;

e Detection of contaminants corresponding to RFCA Action Levels in discharges entering Stream
Segment 5 and the Site detention ponds;

¢ Detection of contaminants corresponding to RFCA Standards in discharges entering Stream Segment
4 and at the Site boundary;

e Monitoring of indicator parameters in discharges leavmg the Site boundary as a prudent management
action; and

~®  Monitoring of flows and water-quality in the Buffer Zone (BZ) for ecological and water rights issues,
closure planning and design, as well as supporting studies into the interaction between media.

The intent of thié report is to provide a comprehensive and detailed summary of the automated surface-water
monitoring conducted at RFETS fulfilling the applicable requirements of the Site IMP. As such, this report is
organized to follow the framework of the IMP, with each report section providing the objective-specific data
evaluations.

This report includes all data collected during Water Year 2001. The term ‘water year’ (abbreviated as WY) is
defined as the period from October 1* through September 30™. For example, WYO1 refers to the period from
10/1/00 through 9/30/01. Prior years data collected after the start of RFCA is also included for comparability
where appropriate. Future reports will be completed annually for each water year by the end of following water
year (September.30"').
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. . 2. INTRODUCTION
21 MONITORING HIGHLIGHTS: WATER YEAR 2001

During WYO1, the automated surface-water monitoring network successfully fulfilled the targeted momtormg
objectives as required by the Site IMP. During the year, ten new monitoring locations were installed to provide
increased monitoring resolution as the Site moves toward closure. By the end of the water year the network
consisted of 47 locations. During WYOI these locations collected 298 composite samples composed of nearly
16,000 individual grabs.

WYOI was an average year with approximately 13 inches of precipitation. Approximately 50% of the
precipitation occurred f-in the months May through July. The largest events occurred on 7/ 14/01 (0.93”) and
8/9/01 (0.93”). The largest two—day total was 5/4-5/5/01 (1.64”). July was significantly wetter than average,
while both April and June were significantly drier than average. The 7/ 14/01 event was one of the most iritense
events in the last nine years with peak flow rates from the Industrial Area (IA) estimated at 135 cfs in N. Walnut
Cr. and 94 cfs in S. Walnut Cr.

All water-quality data at the RFCA Points of Compliance (POCs) were well below the applicable standards. A
new RFCA Point of Evaluation (POE) was established at the wastewater treatment plant to monitor the treated
effluent. The operational details for this location (995POE) are given in Section 12. For the other RFCA POEs,
all water-quality data were below the applicable action levels, with the exception of GS10 (S. Walnut Cr.).
However, GS10 showed reportable plutonium values for only a single day. This reportable value was addressed
in the Final Source Evaluation Report for Point of Evaluation GS10, Water Years 2000 - 2001 (RMRS, 2001b).

New Source Detection (NSD) monitoring of surface-water in the five major pathways from the IA indicated no
new source(s) of significant contamination. Source Location monitoring upstream of POE GS10 continued to

‘ characterize these drainage areas. Data continued to support the conclusions detailed in previous source
evaluation reports for GS10.

Performance monitoring of closure projects at the Site was significantly enhanced with the addition of 9 new
locations. Location GS44 was installed to support the D&D of B771; GS49 was installed to support the D&D of
B776; GS50 and SW119 were installed to support accelerated actions for the Solar Ponds; and SWO055, GS42,
GS51, GS52, GS53, and GS54 were installed/upgraded to support accelerated actions for the 903 Pad. Data from
all performance locations continued to show that Site projects were not significantly affecting water quality,
confirming the effectiveness of the administrative and engineering controls intended to protect surface water
Data collected from location GS50 will also be used to further characterize the GS10 drainage area.

211 Planned Activities for Water Year 2002
The following program changes are scheduled for Water Year 2002:

¢ Three temporary monitoring locations will be installed to support flume construction projects for the Walnut
Cr. POC (GS03), the N. Walnut Cr. POE (SW093), and the S. Walnut Cr. POE (GS10). Although
construction is not scheduled to begin until FY03, these temporary locations will be operated in WY02 in
order to establish stage-discharge relationships to allow for flow measurement and automated sampling
during construction.

e Performance monitoring location GS55 will be installed to support D&D of B881.

e Performance monitoring location GS56 will be installed to support accelerated actions for the Present
Landfill.

e Performance monitoring locations GS22 and GS57 will be installed/upgraded to support D&D of the 400

‘ Area.

e Performance monitoring location GS58 will be installed to support D&D of B886.
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e Performance monitoring locations GS59 and SW036 will be installed to support accelerated actions for the
Original Landfill. X

e Performance monitoring location GS28 will be re-installed to support D&D of the 800 Area
e Both GSl6 and SW091 will be upgraded with loggmg precnpltatlon gages to enhance coverage.

The addition of the above Performance Monitoring locations will give the Site comprehens;ve coverage of nearly '

all closure projects that have the possibility of significantly impacting surface-water quahty

22 PURPOSE

This Report presents the data from the automated surface-water monitoring objectlves 1mplemented at the Rocky.
Flats Environmental Technology Site (Slte) in accordance with the RFCA and the IMP. The IMP provides a
framework for monitoring in support of transition activities at the Site. This framework includes implementation
of a high-resolution surface-water monitoring program that supports data-drlven decisions determined by the IMP.
Data-Quality Objectives (DQO) process. This automated monitoring program is intended to provide:

e Monitoring of multiple parameters for the safe and effective operation of the Site detention ponds; - -

e Monitoring of flows and contaminant levels in subdrainages to allow for the locat10n of contaminant -
sources;

o Momtoring of various surface-water parameters at various locations on an Ad Hoc basis in support of
special projects and/or building operatlons,

e Monitoring of indicator and field parameters at various locations to provide enhanced analytical data
assessment;

¢ Routine monitoring of point source discharges and reporting of results in compliance with the
NPDES permit program to control the release of pollutants into the waters of the United States.

e Detection of a release of contaminants from specific high-risk projects within the IA;

e Detection of statistically significant increases of contaminants in runoff from within the IA in
general; . :

¢ Detection of contaminants exceeding RFCA Action Levels in discharges entering Stream Segment 5
and the Site detention ponds;

. Detection_ of contaminants exceeding RFCA Standards in discharges entering Stteam Segment 4 and
at the Site boundary;

e Monitoring of indicator parameters in dlscharges leavmg the Slte boundary asa prudent management
action; and -

¢ ' Monitoring of flows and water-quality in the Buffer Zone (BZ) for ecological and water rights issues,
as well as supporting studies into the interaction between media.

23 SCOPE

This Report includes:
e A description of the site automated surface-water monitoring program and monitoring network
e A presentation of discharge and precipitation data summary statistics;
- A loading for selected radionuclides at POEs and POCs;

e A presentation of analytical water-quality results;
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¢ 'An evaluation of analytical results as required by the Site IMP organized by monitoring objective;
e A presentation and evaluation of real-time water-quality data; and,

e An appendix with detailed hydrologic and water-quality data.

24 BACKGROUND
241 Environmental History

Processing and fabrication of weapons-related components began at the Site in 1952 and continued through 1989.
Fabrication of stainless steel.components continued in one building, however, through the early 1990’s. During "
operation, environmental protection measures were established that seemed consistent with prudent
environmental management. However, some activities resulted in the environmental contamination of portions of
the Site. ‘Efforts to document the extent of Site contamination became a major focus in the 1980s and continue _
today in accordance with the Resource Conservation and Recovery Act (RCRA), the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA), and the RFCA, a cooperative agreement
between U.S. Department of Energy (DOE), U.S. Environmental Protection Agency (EPA), and Colorado
Department of Public Health and Environment (CDPHE). In addition, a historical release report (HRR) (DOE,
1992) has been developed that documents contamination afising from past practices. The HRR is uipdated on an
annual basis with the knowledge gained from ongoing monitoring and investigative activities. The additional
information is submitted on an annual basis to the EPA and CDPHE as addenda to the original document.

Documented areas of soil contamination have been designated as Individual Hazardous Substance Sites (IHSSs).
Many of these IHSSs have been characterized as part of the Remedial Investigation/Feasibility Study (RVFS)-
process which was conducted under the Interagency Agreement (1991) between DOE, CDPHE and EPA. Some
IHSSs have already been remediated and the Environmental Restoration Department in accordance w1th a Site
environmental remediation priority ranking system currently schedules others for remedlatlon

24. 2 Rocky Flats Cleanup Agreement

The RFCA was offic1ally adopted on July 19, 1996 (CDPHE et. al., 1996). The RFCA replaces the Inter-Agency
Agreement (IAG as the environmental cleanup agreement for RFETS. The RFCA outlines the goals, objectives, -
and strategies that will lead to the RFETS cleanup and closure mission objectives. The Action Level Framework
(ALF) attachment to the RFCA contains specific requirements for environmental monitoring and reporting, and it.
sets action. levels for contaminant concentrations in surface water and in other media. The Integrated Monitoring
Plan (IMP) is required under RFCA to further define the monitoring programs for the Site.

To align the surface-water monitoring program with the new RFETS mission and RFCA requirements, the )
monitoring network was evaluated in 1996. A data-quality objective (DQO) process was used to determine what
decisions were necessary for surface water and the function of each location in the network in supporting those -
decisions. DOE, CDPHE, EPA, and stakeholders were directly involved in decisions involving the monitoring.
network. Results of this evaluation were integral to the development of the IMP, Wthh is discussed below.

243 lntegrated Monitoring Plan for Surface Water

The Site automated surface-water monitoring network is designed to meet the requirements documented in the
Site IMP, which groups all Site surface-water monitoring objectives into five primary categories: Site-Wide,
Industrial Area, Industrial Area Discharges to Ponds, Water Leaving the Site, and Off-Site. The ten IMP
objectives that are accomplished through the automated monitoring as detailed in the annual Rocky Flats
Environmental Technology Site Automated Surface-Water Monitoring Work Plans (RMRS, 2001a) are described '
briefly below. " During WYO01, the Site monitoring network included 47 monitoring stations (Figure 2-2) to

! The IDLH decision rule-(locations indicated in Table 2-1; included in the RFETS Automated Surface-Water Monitoring
Work Plans) requires the collection of hydrologic data to support the management of the Site detention ponds. This objective
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achieve these objectives.3 In some situations, the same location may serve multiple objectives. Monitoring tasks
and data collection, compilation, evaluation, and reporting for each objective included in this report are détailed
in Sections 6 through 15.

The IMP used the Data-Quality Objective (DQO) process to determine necessary and sufﬁcrent monitoring
requirements. The process yielded 19 individual, data-driven, surface-water monitoring objectives (a.k.a.
decision rules under the DQO process), a subset (10) of which is implemented through automated monitoring.
Some decisions need a higher priority than others, and some need greater confidence. The DQO process
produced descriptions that expose the strengths and weaknesses of each data-driven decision and the value of the
data (resources required) in making each decision. Management decisions often must be made based on
incomplete information. The individual DQO sections of the IMP document guide management in establlshmg
funding priorities for surface-water monitoring objectives.

Five of the IMP automated surface-water monitoring objectives are organized in a roughly upstream-to-
downstream direction, beginning with Performance monitoring within the IA and ending downstreaim at the -
Points of Compliance at Indiana Street (Figure 2-1). These monitoring objectives are summarized in the -
following paragraphs and are discussed in detail in Sections 10 through 14.

For the first of the upstream-to—downstream monitoring categories (IA Objectrves) the IMP and the JA IM/IRA
Decision Document require the Site to characterize - significant surface-water releases within the JA. Within the .

IA [usually], individual high-risk projects will sometimes warrant Performance monitoring (Section 10) to detect :

a spill or release of contaminants specifically associated with that pI'O_]eCt

For the next upstream-to-downstream monitoring category (1A Dlscharges to Ponds / Segment 5 Objectrves) the
IMP and the IM/IRA require the Site to identify and correct significant accidental or undetected releases of
contaminants from the IA to the Site Detention Ponds (surface water leaving the IA and entering Segment 5).
The New Source Detection (NSD; Section 10.3.7) and Point of Evaluation (POE; Section 12) objectives deal
with discharges from the IA to the ponds. In order to decide whether a significant release has occurred, the Site
performs NSD monitoring of IA runoff for significant increases in contaminants. Additionally, RFCA specifies
Stream Segment 5 / POE monitoring for the upstream reaches of Site drainages (above the ponds) and specifies ’
action levels for contammants (Action Level Framework).

The next, and perhaps most significant monitoring category, is Water Leaving the Site (Segment 4 Objectrves)
The Site is required to monitor at Point of Compliance locations (POCs) below the terminal ponds to protect state
stream standards in Segment 4 (Section 13), as specified in RFCA. In addition, there are RFCA POCs that are :
located at the Site boundary at Indiana Street (Section 13) for both Walnut and Woman Creeks. The Non-POC -
decision rule (Section 14) also requires the Site to collect data for selected water-quality parameters at the’
Indiana Street POCs.

Monitoring objectives that do not fit into the upstream-to-downstream sequence are considered as Site-Wide
Monitoring Objectives. Monitoring in support of these objectlves can occur at any location within the Site
boundary. : .

For example, Imminent Danger to Life and Health (D)LH) monitoring provides information necessary for safe o

operation of the Site detention pond dams. This monitoring objective is not discussed in this document, however
the hydrologic data associated with this decision rule is presented in Section 3.

does not require any detailed data analysis. Therefore, this decrsron rule is not included in this report, however hydrologic -
data is presented here for completeness. ' :

? Data evaluation from the NPDES monitoring is also included here for the completeness. Additional details on the
implementation of NPDES monitoring can be found in the applicable NPDES permit.

3 The period of operation of these locations varies based on prOJect needs and regulatory requirements. -
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Figure 2-1. Conceptual Model of Site Automated Surface-Water Monitoring Objectives.

Another sitewide monitoring objective, Source Location monitoring (covered in Section 6), is designed to locate
a source of contamination detected by other monitoring objectives, and can take place anywhere within the Site
boundary. Unplanned, special-request monitoring activities are discussed as Ad Hoc monitoring in Section 7.
For example, monitoring may be performed at various locations to evaluate alternatives for surface-water
management, such as controlled-detention pond management or re-routing of wastewater treatment plant
(WWTP) effluent. Similarly, monitoring may need to be performed to provide data to specxal projects such as
Actinide Migration Evaluation and the Site-Wide Water Balance.

Indicator Parameter Monitoring for Analytical Water-Quality Data Assessment (Section 8) in also implemented
sitewide. This objective provides the justification for the collection of general water-quality and quantity
information to be used for various data assessments. Specifically, this objective outlines the current and expected

uses of parameters such as TSS, turbidity, and flow rate.

The NPDES permit program controls the release of pollutants into the waters of the United States and requires
routine monitoring of point source discharges and reporting of results (Section 9). The Site’s first NPDES permit
was issued by EPA in 1974. The permit was originally reissued by EPA in 1984, expired in 1989, and
administratively extended through April 2001. The current NPDES permit became effective May 1, 2001 and
required an update to the RFCA Action Level Framework adding a new POE at the Wastewater Treatment Plant
(995POE). All monitoring for NPDES compliance is prescriptively required by EPA and is not covered by the
IMP process. For the period covered by this report, NPDES monitoring is performed at six locations (two
locations after May 1, 2001).

Finally, Buffer Zone Hydrologic monitoring occurs at various locations across the Site and addresses the
interfaces between surface water and other media: soil, groundwater, air, and ecology (Section 15).
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Figure 2-2. RFETS Automated Surface-Water Monitoring‘L'ocations and Precipitation Gages:
wyo1. :
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Table 2-1. Matrix of Monltonng Locations and Supported IMP Decision Rules: Water Year 2001.
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Note: NPDES locallons are not mcluded in this table since all monitoring for NPDES compliance is prescriptively requxred by EPA and is not covered by

the IMP process. |
Many locations provnde flow data to the Sitewide Water Balance as AdHoc locations. Only those locations spec1ﬁcally installed as AdHoc locations
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2.5
251

The Site is a government-owned, contractor-operated fac111ty in the DOE nuclear weapons complex, located in
Golden, Colorado. The Site is owned by the U.S. Department of Energy. (DOE), managed by the DOE Rocky

SETTING |
Site Descripton _ 0 R

Flats Field Office (DOE, RFFO), and operated by Kaiser-Hill, L.L.C. (K-H). The RFCA surface-water

monitoring program is managed and implemented by the Water Programs Group of Safe Sites of Colorado,

L.L.C. (SSOC), under contract to Kaiser-Hill.

This program is implemented at multlple locations throughout the Site. The Site land area can be d1v1ded into-
two portions: the IA (Industrial Area within the inner fence) and the Buffer Zone (the open space surrounding the
IA but within the DOE property line). Figure 2-2 shows the locations of the automated surface-water monitoring

locations operated during WYQ1 that are included in this report.

Each monitoring location is equipped with instrumentation capable of satisfying the locatlon-spemﬁc sample

collection and data acquisition requirements.

2 5.2 Hydrology

Streams and seeps at RFETS are largely ephemeral with stream reaches gaining or losmg flow, dependmg on the

'season and precipitation amounts. Surface water flow across RFETS is primarily from west to east, with three o '
major drainages traversing the Site. Fourteen detention ponds (plus several small stock ponds) collect surface j o

water runoff, although only ten ponds are actively managed. The Site drainages and detention ponds; mcludmg

. their respective interest to this report, are described below and shown in Figure 2-3.

Walnut Creek

Walnut Creek receives surface-water flow from the central third of RFETS, including the majority of the IA. Tt
consists of several tributaries, North Walnut Creek, South Walnut Creek and No Name ‘Gulch that join prior to
Walnut Creek flowing off RFETS at the eastern boundary (Indiana Street). East of Indiana Street, Walnut Creek
flows through a diversion structure normally configured to divert flow to the Broomfield Diversion Ditch around

Great Western Reservoir and into Big Dry Creek. The Walnut Creek tributaries, from north to south, are
descnbed below:

McKaz Ditch

The McKay Ditch was formerly a tributary to Walnut Creek within the RFETS boundaries but
was diverted in July 1999 into a new pipeline to keep McKay Ditch water from co-mingling with
RFETS water in Walnut Creek. Although no longer a contributor to Walnut Creek, the McKay
Ditch drainage is described here to clarify water routing at the Site. The new configuration
allows the City of Broomfield to transport water from the South Boulder Diversion Canal, across
the northern Rocky Flats Buffer Zone and directly into Great Western Reservoir without entering
Walnut Creek. This configuration prevents commingling of McKay water with discharged water
from the Site detentxon ponds.

No-Name Gulch

This drainage is located downstream from the Present Landfill and Landfill Pond. . A surface-
water diversion ditch was constructed around the perimeter of the Present Landfill in 1974 to

divert surface-water runoff around the landfill and reduce infiltration of surface water into the

landfill. On the north side of the landfill, the ditch runs under a perimeter road through a small
culvert and east into a small, natural drainage that eventually joins No Name Gulch below the
Landfill Pond dam. On the south side of the landfill, the ditch runs east above the Landfill Pond
and drops into No Name Gulch below the dam. The Landfill Pond covers approximately 2.5
acres. Surface-water from the landfill and from the area surrounding the pond is a major
contributor to pond water. Some portion of the runoff is diverted by the surface-water diversion
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ditch, while a significant fraction flow to the Landfill Pond. Water is penodxcally transferred to
the A-Series Ponds to control the water level i in the Landfill Pond. Runoff from the IA does not
flow into this basin.

North Walnut Creek

Runoff from the northern portion of the IA flows into this drainage, which has four detention- -
ponds (Ponds A-1, A-2, A-3, and A-4) The combined capacity of the A-Series ponds is
approximately 197,000 cubic meters (m*) (52 million gallons [160 acre-feet]). In the normal
operational configuration, Ponds A-1 and A-2 are bypassed and maintained for emergency spill
control; evaporation or transfer controls water levels in these ponds. Pond A-1 also receives
water pumped from the Landfill Pond roughly once per year. North Walnut Creek flow is
diverted around Ponds A-1 and A-2 to Pond A-3 for detainment and settling of solids. Pond A-3
is discharged in batches to the A-Series “terminal pond”, Pond A4. After filling to a maximum
safe level (typically approximately 50 percent of capacity), Pond A4 water is isolated, sampled
and released if downstream surface-water quality criteria are met. These off-site discharges,
each averaging approximately 63,000 m® (16.6 million gallons [51 acre-feet]), typically occur 2
to 4 times per year.

South Walnut Creek

Runoff from the central portion of the IA flows into this drainage, which has five detention
ponds (Ponds B-1, B-2, B-3, B4, and B-5). The combined capacity of the South Walnut Creek
detention ponds (B-series ponds) is approximately 102,000 m’ (27 million gallons [83 acre-feet]).
Ponds B-1 and B-2 are bypassed and maintained for emergency spill control; evaporation or
transfer controls water levels in these ponds. Pond B-3 receives effluent from the Site’s
wastewater treatment plant (WWTP) and flows into Pond B-4. South Walnut Creek flow is
diverted around Ponds B-1, B-2, and B-3, into Pond B-4, which flows continuously into
“terminal pond” Pond B-5. After filling to a maximum safe level, Pond B-5 is released in
batches of approximately 54,000 m® (14.3 million gallons [44 acre-feet]) to South Walnut Creek.
Pond B-5 discharges typically occur 6 to 8 times per year.

South Interceptor Ditch _
South of the IA is the South Interceptor Ditch (SID)/Woman Creek drainage system. Although it is tributary to

“Woman Creek, the SID warrants more thorough discussion than other comparable tributaries at the Site because'

it captures runoff from the southern portlon of the IA, a drainage basin that includes the Original Landfill and the
903 Pad.

Surface water runoff from the southern portion of the IA is captured by the SID, which flows from west to east
into Pond C-2. After 1992 Pond C-2 was pump discharged to the Broomfield Diversion Ditch after reaching a
pre-designated level. Water from Pond C-2 is sampled and, if downstream surface-water quality is met, pump
discharged into Woman Creek which flows to the Woman Creek Reservoir. (See the Woman Creek description
below.) These off-site discharges from Pond C-2, each averaging approximately 46, 900 m® (12.4 million gallons
[38 acre-feet]), typically occur once per year. -

Woman Creek

South of the SID is Woman Creek, which flows through Pond C-1 and off-site at Indiana Street. The Woman
Creek drainage basin extends eastward from the base of the foothills, near Coal Creek Canyon, to Standley Lake.
In the current configuration, Woman Creek flows into the Woman Creek Reservoir located upstream of Standley
Lake, where Woman Creek water is held until it is pump transferred to Big Dry Creek by the City of
Westminster.

Other Drainages
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The third major drainage at the Site, other than Walnut and' Woman Creeks, is Rock Creek. The Rock Creek

drainage covers the northwestern portion of the Site’s Buffer Zone. East sloping alluvial plains to the:west, ‘
several small stock ponds within the creek bed, and multiple steep gullies and stream channels to the east

characterize the drainage channel. This basin receives no runoff from the IA.

Smart Ditch, located south of Woman Creek, is also hydrologically isolated from the IA: " The D-series Ponds
(D-1 and D-2) are located on Smart Ditch. This drainage and these ponds are not discussed in this report.
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3. HYDROLOGIC DATA

3.1 DATA PRESENTATION
3.1.1 Discharge Data Collection and Computation

The data obtained at a continuous surface-water gaging station on a stream or conveyance, such as an irrigation’
ditch, consist of a continuous record of stage®, individual measurements of discharge throughout a range of
stages, and notations regarding factors that might affect the relation of stage to discharge. These data, together:
with supplemental information such as climatological records, are used to compute daily mean discharges.

Continuous records of stage are obtained with-electronic recorders that store stage values at selected time
intervals or secondarily with radio-telemetry data-collection platforms that transmit near real-time data at selected
time intervals to a central database for subsequent processing. Direct field measurements of discharge are. made
with current meters, using methods adapted by the USGS as-a result of experience accumulated since 1880, or
with flumes or weirs that are calibrated to provide a relation of observed stage to discharge. These methods are -
described by Carter and Davidian (1968) and by Rantz and others (1982).

In computing discharge records for non-standard flow-control devices, results of individual meastif¢ments are
plotted against the corresponding stage, and stage-discharge relation curves are constructed. From these curves,
rating tables indicating the computed discharge for any stage within the range of the measurements are prepared.
For standard devices (e.g. flumes, weirs), rating tables indicating the discharge for any stage within the range of
the device are prepared based on the geometry of the device. If it is necessary to define extremes of discharge
outside the range of the device, the curves can be extended using: 1) Logarithmic plotting; (2) velocxty-area
studies; (3) results of indirect measurements of peak discharge, such as slope-area or contracted-opening
measurements, and computations of flow over dams or weirs; or (4) step-back-water techniques.

Daily mean discharges are computed by averaging the individual discharge measurements using the stage-
discharge curves or tables. If the stage-discharge relation is subject to change because of frequent or continual
change in the physical features that form the control, the daily mean discharge is determined by the shifting- -
control method, in which correction factors based on the individual discharge measurements and notés of the
personnel making the measurements are applied to the gage heights before the discharges are determined from-
the curves or tables. This shifting-control method also is used if the stage-discharge relation is changed
temporarily because of aquatic vegetation growth or debris on the control. For some gaging stations, formation
of ice in the winter can obscure the stage-discharge relations so that daily mean discharges need to be estimated
from other information, such as temperature and precipitation records, notés of observations, and records for
other gaging stations in the same or nearby basins for comparable periods.

For most gaging stations, there may be periods when no gage-height record is obtained or the recorded gage
height is so faulty that it cannot be used to compute daily mean discharge or contents. This record loss occurs

_ when recording instruments malfunction or otherwise fail to operate properly, intakes are plugged, the stilling

well is frozen, or various other reasons. For such periods, the daily discharges are estimated from the recorded
range in stage, previous or following record, discharge measurements, climatological records, and comparison
with other gaging-station records from the same or nearby basins. Information explaining how estimated daily
discharge values are identified in gaging-station records is provided in the “Identifying Estimated Daily
Discharge” section below. :

3.1.2 Data Presentation

The information published for each continuous-record surface-water gaging station consist of six parts: the
station description; a map showing the drainage area for the station; a plot of the daily mean discharge for the
water year(s); a table of daily mean discharge values for the water year with summary data; a tabular statistical

4 Stage is the water level (in units such as feet or meters) in a conveyance structure.
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summary of monthly mean discharge data for the water year; and a summary statistics table that includes
statistical data of annual discharge and runoff. The tables are included in Appendlx A: Hydrologrc Data, while
the other information is presented below.

3.1.3 Station Description

The station description provides, under various headings, descriptive information included gaging-station
location, drainage area, period of record, and gage mformatron The followmg information is provrded

LOCATION - This entry provides the gaging-station state plane coordinates and geographic location. Gaging
station state plane coordinates were obtained by GPS or digitized from RFETS GIS coverages.

DRAINAGE AREA - This'entry provides the drainage area (in acres) of the gaged basin. If, because of unusual

natural conditions or artificial controls, some part of the basin does not contribute flow to the total flow measured

at the gage, the noncontributing drainage area also is identified. Drainage area is usually measured using digital
techniques and the most accurate maps available. Because the type of map available might vary from one
drainage basin to another, the accuracy of digitized drainage areas also-can vary. Drainage areas are updated as.,

better maps become available. Some of the gaging stations included in this report measure stage and discharge in-

channels that convey water to or from reservoirs or other features; these channels might have little or no -
contributing dramage area. Dramage areas in this report were provided by RFETS GIS coverages. '

PERIOD OF-RECORD - This entry provrdes the period for which the Site has been collecting records at the
gage. This entry includes the month and year of the start of collection of hydrologic records by the Site and the
words “to current.year” if the records are to be continued into the following year. '

GAGE - This entry provides the type of gage currently in use, and a condensed history of the types and locatrons
of previous gages

3.1.4 Daily Mean Dlscharge Values

The daily mean discharge values computed for each gaging statnon during a water year are listed in the body of
the data tables in Appendix A. In the monthly “FLOW RATE” summary part of the table, the line.headed
“AVERAGE?" lists the average discharge, in cubic feet per second, during the month; and the lines headed

“MAXIMUM” and “MINIMUM?” list the maximum and minimum daily mean discharges for each month. Total.,
discharge for the month also is expressed.in cubic feet (“CUBIC FEET”), gallons (“GALLONS”), and acre-feet -
(“ACRE-FEET”). The term “PARTIAL DATA” denotes a month with incomplete data.

3.1.5 Summary Statistics

A section. of the table titled ANNUAL SUMMARIES FOR. WYOI follows the monthly mean data section. This -

section provides a statistical summary of annual discharge flow rates and volumes for the labeled water year. .
The applicable umts are left of the table value. The term “PARTIAL DATA” denotes a year w1th mcomplete
data. 4

3.1.6 Identifying Estimated Daily Discharge

Estimated daily discharges published in water-discharge tables and ﬁgures of this annual report are identified by
italicizing rndlvrdual darly values or through color-coding in hydrographs ‘

3.1.7 Other Records Available

Information used in the preparation of the records in this report, such as discharge-measurement notes, gage-
height records, and rating tables, are on file at the Site. Information on the availability of the unpublished
information or on the published statistical analyses is avarlable from RFETS personnel involved with data
collection at the Site. ' ’
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3.2 DISCHARGE DATA SUMMARIES

The following section provides information on all automated surface-water monitoring locations at RFETS
operating during Water Year 2001. Some locations do not have continuous flow record; they were operated only
to collect automated surface-water samples for laboratory analysis. For locations with continuous flow
measurement, graphical discharge summaries are given below. Numerical discharge values are included in the
tables in Appendix A. The hydrologic routing diagrams for the locations included in this report are given in
Figure 3-1 and Figure 3-2.

3.2.1 Sitewide Discharge Summary

Discharge summaries for the three major Site drainage areas (Walnut, Woman, and Rock Creeks) are given in
Figure 3-3 and Figure 3-4. Walnut Cr. flows are measured at GS03, Woman Cr. flows are measured at GS01,
and Rock Cr. flows are measured at GS04. Figure 3-5 shows the relative total WY97-01 discharge volumes from
the major Site drainages as measured at GS01, GS03, and GS04.
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Figure 3-3. Annual Discharge Summary from Major Site Drainages: WY97-01.
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Figure 3-4. Relative Total Discharge Summary from Major Site Drainages: WY97-01.
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—~ 3.2.2 Detention Ponds Discharge Summary
@ Figure 3-6 and Figure 3-7 show the relative annual detention ponds inflows and outflows, respectively. Due to

the routine WY97 pump transfers of Pond B-5 water to Pond A-4, the volumes for the A- and B-Series ponds are
combined. Figure 3-5 shows the relative total WY97-01 discharge volumes from the detention ponds (as
measured at GS08, GS11, and GS31) and from the major IA drainages to the ponds (as measured at GS10,
SW027, SW093, and the WWTP). Pond inflows do not necessarily equal outflows for any given year due to the
storage of water in the ponds across water years.
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Figure 3-6. Detention Pond Inflows: WY97-01.
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3.2.3 GSO01: Woman Creek at Indiana Street @

Location
Woman Creek 200’ upstream of Indiana Street; State Plane: 2093820; 744894
Drainage Area

* The basin includes the Woman Cr. drainage and southern portions of the IA; areas west of SH93 also
contribute runoff (total drainage acreage unknown)

* IA Areas tributary to GSO01: 900, 800, 600, and 400

Period of Record

September 16, 1991 to current year
Gage

Water-stage recorder and 18” Parshall flume (flume is located just east of Indiana St., sampling
conducted on Site property); prior to 3/24/98 flow measurement was at the onsite sampling
location on 9” Parshall flume

Figure 3-8. Map Showing GS01 Drainage Area.
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Figure 3-9. WYO01 Mean Daily Hydrograph at GS01: Woman Creek at Indiana Street.
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Figure 3-10. WY97-01 Mean Daily Hydrograph at GS01: Woman Creek at Indiana Street.
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"/ 3.24 GS02: Mower Ditch at Indiana Street

Location
Mower Ditch 200’ upstream of Indiana Street; State Plane: 2093817; 746302
Drainage Area
The basin includes areas upgradient of Mower Ditch (total of 157.7 acres)
IA Areas draining to GS02: none
Period of Record

9/16/91 to current year
Gage

Water-stage recorder and 9” Parshall flume; weir insert installed 3/8/99
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Figure 3-11. Map Showing GS02 Drainage Area.
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Figure 3-12. WY01 Mean Daily Hydrograph at GS02: Mower Ditch at Indiana Street.
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Mower Ditch at Indiana Street.

Figure 3-13. WY97-01 Mean Daily Hydrograph at GS02
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3.2.5 GSO03: Walnut Creek at Indiana Street ‘

Location
Walnut Creek at Flume Pond outlet upstream of Indiana Street; State Plane: 2093606; 753652

Drainage Area

s

* The basin includes the Walnut Cr. drainage and the majority of the IA; areas west of SH93 also
contribute runoff (total drainage acreage unknown)
* IA Areas draining to GSO03: all Areas

Period of Record

9/2/91 to current year

Gage
Water-stage recorder and parallel 6 and 36” Parshall flumes
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Figure 3-14. Map Showing GS03 Drainage Area.
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Figure 3-15. WY01 Mean Daily Hydrograph at GS03: Walnut Creek at Indiana Street.
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Figure 3-16. WY97-01 Mean Daily Hydrograph at GS03: Walnut Creek at Indiana Street.
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. 3.2.6 GSO04: Rock Creek at Highway 128
Location
Rock Creek 200’ upstream of box culvert under Route 128; State Plane: 2085568; 758145

Drainage Area

* The basin includes the Rock Cr. basin; total drainage acreage unknown
* IA Areas draining to GS04: none
Period of Record

9/27/91 to current year

Gage
Water-stage recorder and 9” Parshall flume; weir insert installed 3/4/99

Figure 3-17. Map Showing GS04 Drainage Area.
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Figure 3-18. WY01 Mean Daily Hydrograph at GS04: Rock Creek at Highway 128.
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Figure 3-19. WY97-01 Mean Daily Hydrograph at GS04: Rock Creek at Highway 128.
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3.2.7 GSO05: Woman Creek at West Fenceline ‘
Location
Woman Cr. east of west Site boundary; State Plane: 2078428; 747260
Drainage Area

* The basin includes a portion of the Woman Cr. drainage; areas west of SH93 also contribute runoff (total
drainage acreage unknown)

* IA Areas draining to GS05: none

Period of Record

9/23/91 to current year
Gage

Water-stage recorder and 9” Parshall flume

Figure 3-20. Map Showing GS05 Drainage Area.

May 2003 3-20




RF/EMM/WP-03-SWMANLRPTO1.UN
Final Automated Surface-Water Monitoring Report: Water Year 2001

Discharge in Cubic Feet per Second
(6]

T
o o o
Q o o
~ -~ ~<
= - -
-~ -~ -~
o -~ N
-~ - -~

4
b
1/1/01 5

=N

2/1/01 A

3/1/01 1

Date

=—CElectronic Record
_________________ —Estimated Record |
Y, —

T T T T ¥
- - g - -
=4 = 1= = =
= h by hag by
«© ™~ © [¢)] o

=

May 2003

3-21

Figure 3-21. WY01 Mean Daily Hydrograph at GS05: North Woman Creek at West Fenceline.
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Figure 3-22. WY97-01 Mean Daily Hydrograph at GS05.
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. 3.2.8 GS06: Owl Branch at West Fenceline
Location
Owl Branch east of west Site boundary; State Plane: 2078449; 745968

Drainage Area

* The basin includes the Owl Branch of Woman Cr. (total drainage acreage unknown)
* IA Areas draining to GS06: none
Period of Record

9/23/91 to current year

Gage
Water-stage recorder and 6” Parshall flume; weir insert installed 11/13/96

R
! < WestAce

R

Figure 3-23. Map Showing GS06 Drainage Area.
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Figure 3-24. WYO01 Mean Daily Hydrograph at GS06: South Woman Creek at West Fenceline.
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South Woman Creek at West Fencel,

Figure 3-25. WY97-01 Mean Daily Hydrograph at GS06
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3.2.9 GSO08: South Walnut Creek at Pond B-5 Outlet
Location
South Walnut Cr. At Pond B-5 outlet; State Plane; 2089779; 752234

Drainage Area

* The basin includes the S. Walnut Cr. drainage and southern portions of the IA (total of 263.3 acres);
Pond B-1 is normally pump transferred to Pond B-2, with Pond B-2 normally pump transferred to Pond A-2

* IA Areas draining to GS08: 900, 800, 700, 500, 600, 400, 300 and 100

Period of Record

3/23/94 to current year

Gage
Water-stage recorder and 24” Parshall flume
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Figure 3-26. Map Showing GS08 Drainage Area.
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Figure 3-27. WY01 Mean Daily Hydrograph at GS08: South Walnut Creek at Pond B-5 Outlet.
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| Figure 3-28. WY97-01 Mean Daily Hydrograph at GS08: South Walnut Creek at Pond B-5 Outlet.
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" 3.2.10 GS10: South Walnut Creek at B-1 Bypass
Location
South Walnut Cr. above B-1 Bypass; State Plane: 2086741, 750326

Drainage Area

* The basin includes the central and southern portions of the IA (total of 167.2 acres)
* IA Areas draining to GS10: 900, 800, 700, 600, 500, 400, 300, and 100
Period of Record

4/1/93 to current year

Gage
Water-stage recorder and 9 Parshall flume

Figure 3-29. Map Showing GS10 Drainage Area.
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Figure 3-30. WYO01 Mean Daily Hydrograph at GS10: South Walnut Creek at B-1 Bypass.
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Figure 3-31. WY97-01 Mean Daily Hydrograph at GS10

South Walnut Creek at B-1 Bypass.
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3.2.11 GS11: North Walnut Creek at Pond A-4 Outlet
Location
N. Walnut Cr. at Pond A-4 outlet; State Plane: 2089934, 753267
Drainage Area

* The basin includes the N. Walnut Cr. drainage, the Landfill Pond (pump transferred to A-Series ponds),
Ponds B-1 and B-2 (normally pump transferred to Pond A-2), and northern portions of the IA (total of 467.6

acres)
* IA Areas draining to GS11: 900, 700, 300, and 100

Period of Record

5/12/92 to current year
Gage

Water-stage recorder and 24” Parshall flume

‘, e PN
TP~ T AN A
- L - N -7 = ’
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Figure 3-32. Map Showing GS11 Drainage Area.
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Figure 3-33. WY01 Mean Daily Hydrograph at GS11: North Walnut Creek at Pond A-4 Outlet.
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Figure 3-34. WY97-01 Mean Daily Hydrograph at GS11: North Walnut Creek at Pond A-4 Outlet.
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‘ 3.2.12 GS12: North Walnut Creek at Pond A-3 Outlet
Location
N. Walnut Cr. at Pond A-3 outlet; State Plane: 2088569, 752633

Drainage Area

* The basin includes the N. Walnut Cr. drainage, the Landfill Pond (pump transferred to A-Series ponds),
Ponds B-1 and B-2 (normally pump transferred to Pond A-2), and northern portions of the IA (total of 433.3
acres)

* IA Areas draining to GS12: 900, 700, 300, and 100
Period of Record

5/13/92 to current year

Gage
Water-stage recorder and 30" Parshall flume

. Figure 3-35. Map Showing GS12 Drainage Area.
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Figure 3-36. WY01 Mean Daily Hydrograph at GS12: North Walnut Creek at Pond A-3 Outlet.
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North Walnut Creek at Pond A-3 Outlet.

Figure 3-37. WY97-01 Mean Daily Hydrograph at GS12
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3.2.13 GS16: Antelope Springs '
Location
Antelope Springs Cr. in S. Buffer Zone; State Plane: 2083406, 746659

Drainage Area

* The basin includes the Antelope Springs Cr. drainage (total of 104.7 acres)
* IA Areas draining to GS16: none
Period of Record

4/8/93 to current year

Gage
Water-stage recorder and 6” Parshall flume; 6” Parshall flume 150’ downstream prior to
11/30/98 '

S
R
Note: Southern edge of GS16 drainage formed by Buffer Zone dirt road.

Figure 3-38. Map Showing GS16 Drainage Area.
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Figure 3-39. WY01 Mean Daily Hydrograph at GS16: Antelope Springs.
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Figure 3-40. WY97-01 Mean Daily Hydrograph at GS16: Antelope Springs.
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. 3.2.14 GS22: 400 Area Outfall to SID

Location

400 Area outfall to SID; State Plane: 2082678, 747820

Drainage Area

* The basin includes a portion of the southern IA (total of 17.2 acres)

* IA Areas draining to GS22: 400 and 100
Period of Record
4/18/95 — 10/1/96; 1/7/00 to current year

Gage
Water-stage recorder and 1.5’ H-flume

..__
-

ﬁ—ﬁ___rllr;ﬂ J
- (‘ =Y .

Vi

J
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' Figure 3-41. Map Showing GS22 Drainage Area.
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Figure 3-42. WY01 Mean Daily Hydrograph at GS22: 400 Area Outfall to SID.
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Figure 3-43. WY00-01 Mean Daily Hydrograph at GS22

400 Area Outfall to SID.
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3.2.15 GS27: Building 889/884 Subdrainage Area .

Location
Building 889/884 subdrainage area; State Plane: 2083703, 749242

Drainage Area

* The basin includes the 889/884 area (total of 0.4 acres)
* IA Areas draining to GS27: 800
Period of Record

3/9/95 to current year

Gage
Water-stage recorder and 2 cutthroat flume

]
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; N - ' : o
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. AGS27 '
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Figure 3-44. Map Showing GS27 Drainage Area.
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Figure 3-45. WYO01 Mean Daily Hydrograph at GS27: Building 889/884 Subdrainage Area.
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Figure 3-46. WY97-01 Mean Daily Hydrograph at GS27.
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‘ 3.2.16 GS31: Woman Creek at Pond C-2 Outlet : . .
Location
Pond C-2 outlet; State Plane: 2089262, 747515

Drainage Area

* The basin includes a portion of the southern IA draining to the SID and the area surrounding Pond C-2
(total of 240.2 acres)

* IA Areas draining to GS31: 900, 800, 600, 400, and 100
Period of Record
10/1/96 to current year

Gage
Water-stage recorder and 24" Parshall flume

Figure 3-47. Map Showing GS31 Drainage Area.
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Figure 3-48. WY01 Mean Daily Hydrograph at GS31: Woman Creek at Pond C-2 Outlet.
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Figure 3-49. WY97-01 Mean Daily Hydrograph at GS31: Woman Creek at Pond C-2 Outlet.
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3.2.17 GS32: Building 779 Subdrainage Area .
Location
B779 Area outfall; State Plane: 2084700, 751262

Drainage Area

* The basin includes the B779 subdrainage (total of 5.6 acres)
* IA Areas draining to GS32: 700
Period of Record

1/31/97 to current year
Gage |
No flow measurement at GS32 '

/\/ Culverts / Storm Drains

mﬂ\(\% o ]!T }ﬂ

Figure 3-50. Map Showing GS32 Drainage Area.
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‘ 3.2.18 GS33: No Name Gulch at Walnut Creek

Location
" No Name Gulch at Walnut Cr.; State Plane: 2090209, 753621

Drainage Area

* The basin is the No Name Gulch drainage not including the Landfill Pond which is pump transferred to
the A-Series Ponds (total of 245.8 acres)
* IA Areas draining to GS33: none

Period of Record

9/16/97 to current year

Gage
Water-stage recorder and 9.5 Parshall flume

‘ ==\ i

4

A
T%':——I'ii )
(5 * e il

t ,
¢

May 2003

Figure 3-51. Mab Showing GS33 Drainage Area.
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Figure 3-52. WYO01 Mean Daily Hydrograph at GS33: No Name Gulch at Walnut Creek.
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No Name Gulch at Walnut Creek.

Figure 3-53. WY98-01 Mean Daily Hydrograph at GS33
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3.2.19 GS34: Walnut Creek Above Confluence with McKay Ditch
Location
Walnut Creek above confluence with McKay Ditch; State Plane: 2091278, 753793
Drainage Area ' |

* The basin includes a majority of the IA, No Name Gulch, and the areas below Ponds A-4 and B-5 (total
of 1093.2 acres) .

* IA Areas draining to GS34: All
Period of Record
2/5/98 to 7/29/01

Gage ‘
Water-stage recorder and 18” Parshall flume
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Figure 3-54. Map Showing GS34 Drainage Area.
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Figure 3-55. WY01 Mean Daily Hydrograph at GS34: Walnut Creek above Confluence with McKay Ditch.
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Figure 3-56. WY98-01 Mean Daily Hydrograph at GS34: Walnut Creek above Confluence with McKay Ditch.
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3.2.20 GS35: McKay Ditch at Walnut Creek
Location
McKay Ditch at Walnut Cr.; State Plane: 2091379, 754062

Drainage Area

* The basin includes the McKay Ditch and areas west.of the Site up to Coal Creek (total drainage acreage
unknown). Completed in the summer of 1999, the McKay Bypass pipeline diverts water from McKay Ditch
upstream of GS35 (Figure 3-1). The diverted water flows around Lower Walnut Creek to Great Western
Reservoir. Small flows are still allowed to reach GS35 as habitat enhancement, and all flow can be diverted to
GS35 at any time. ‘

* IA Areas draining to GS35: 100
Period of Record '

9/18/97 to current year

Gage
Water-stage recorder and 36” contracted rectangular weir

9\12—1-"«_:@#\..
Vg e e T T s "y

Figure 3-57. Map Showing GS35 Drainage Area.
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Figure 3-58. WY01 Mean Daily Hydrograph at GS35: McKay Ditch at Walnut Creek.
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McKay Ditch at Walnut Creek.

Figure 3-59. WY98-01 Mean Daily Hydrograph at GS35
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3.2.21 GS38: Central Avenue Ditch at Eighth Street ' ‘
Location
Central Avenue Ditch at Eighth Street; State Plane: 2083684, 749289

Drainage Area

* - The basin includes a portion of the southwestern LA (total of 41.3 acres)
* IA Areas draining to GS38: 600, 400, and 100
Period of Record

1/28/98 to current year

Gage
Water-stage recorder and 9.5 Parshall flume

Figure 3-60. Map Showing GS38 Drainage Area.
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Figure 3-61. WY01 Mean Daily Hydrograph at GS38: Central Avenue Ditch at Eighth Street.
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Figure 3-62. WY98-01 Mean Daily Hydrograph at GS38: Central Avenue Ditch at Eighth Street.
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3.2.22 GS39: 903/904 Pad Subdrainage Area
Location
Ditch NW of 903 Pad; State Plane: 2085175, 749286

Drainage Area

* The basin includes a portion of the Contractor Yard, the 904 Pad, and the west side of the 903 Pad (total
of 8.1 acres) '

* IA Areas draining to GS39: 900
Period of Record

1/15/98 to current year
Gage

Water-stage recorder and 1’ H-flume
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Figure 3-63. Map Showing GS39 Drainage Area.
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.Figure 3-64. WY01 Mean Daily Hydrograph at GS39: 903/904 Pad Subdrainage Area.
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Figure 3-65. WY98-01 Mean Daily Hydrograph at GS39
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3.2.23 GS40: South Walnut Creek East of 750 Pad ‘
Location
700 Area outfall to N. Walnut Cr. east of 750 Pad; State Plane: 2084748, 749938
Drainage Area
* The basin includes a portion of the 700 Area inside the PA (total of 24.4 acres)
x IA Areas draining to GS40: 700
Perfod of Record

3/4/98 to current year

Gage
Water-stage recorder and 1’ Parshall flume

‘NCulverts/Storm Drains |™ . . ™ 49

~ Ea | v d v o \ N

Figure 3-66. Map Showing GS40 Drainage Area.
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Figure 3-67. WYO01 Mean Daily Hydrograph at GS40: South Walnut Creek East of 750 Pad.
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Figure 3-68. WY98-01 Mean Daily Hydrograph at GS40: South Walnut Creek East of 750 Pad.
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3.2.24 GS41: Unnamed Gulch Tributary to Walnut Creek Southwest of GS03

Location
Small gulch SW of GS03; State Plane: 2093188, 753472

Drainage Area

* The basin includes the gulch only (total of 13.6 acres)
* IA Areas draining to GS41: none
Period of Record ‘
6/10/98 to current year
Gage
Water-stage recorder and 0.5° H-flume
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Figure 3-69. Map Showing GS41 Drainage Area.
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Figure 3-70. WY01 Mean Daily Hydrograph at GS41: Unnamed Walnut Creek Tributary.
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Unnamed Walnut Creek Tributary.

Figure 3-71. WY98-01 Mean Daily Hydrograph at GS41
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3.2.25 GS42: Unnamed Gulch Tributary to the SID North of SW027 ‘
Location
Unnamed gulch tributary to the SID north of SW027; State Plane: 2088476, 748237

Drainage Area
* The basin includes a portion of the West Access Road (total of 45.2 acres)

* IA Areas draining to GS42: none
Period of Record

6/23/98 to current year

Gage
Water-stage recorder and 3” Parshall flume

Figure 3-72. Map Showing GS42 Drainage Areé.
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Figure 3-73. WY01 Mean Daily Hydrograph at GS42: Unnamed Gulch Tributary to SID.
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Figure 3-74. WY98-01 Mean Daily Hydrograph at GS42: Unnamed Gulch Tributary to SID.
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3.2.26 GS43: Building 886 Subdrainage Area
Location
B886 subdrainage; State Plane: 2084513, 749206

Drainage Area

* The basin includes the areas surrounding B886 (total of 1.1 acres)

* IA Areas draining to GS43: 800
Period of Record

6/1/99 to current year

Gage
Water-stage recorder and 0.75' H-flume
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Figure 3-75. Map Showing GS43 Drainage Area.
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Figure 3-76. WY01 Mean Daily Hydrograph at GS43: B886 Subdrainage.
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Figure 3-77. WY99-01 Mean Daily Hydrograph at GS43: B886 Subdrainage.
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3.2.27 GS44: Ditch West of B771 North of T771L - ()
Location '
End of cmp between T771L and T771F; State Plane: 2083411, 751100

Drainage Area

* The basin includes areas on the west side of B771 (total of 4.1 acres)
* IA Areas draining to GS44: 700
Period of Record

10/4/00 to current year

Gage
Water-stage recorder and 1.0’ H-flume

Figure 3-78. Map Showing GS44 Drainage Area.
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Figure 3-79. WY01 Mean Daily Hydrog}aph at GS44: Ditch West of B771 North of T771L.
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3.2.28 GS45: Upper Church Ditch at West Gravel Pits ‘
Location
Upper Church Ditch at West Gravel Pits; State Plane: 2076006, 748922
Drainage Area

* The basin includes areas tributary to Upper Church Ditch west of the Site (total drainage acreage
unknown)

* IA Areas draining to GS45: none
Period of Record

4/10/00 to current year

Gage
Water-stage recorder and 9.5” Parshall flume

Figure 3-80. Map Showing GS45 Drainage Area.
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Figure 3-81. WYO01 Mean Daily Hydrograph at GS45: Upper Church Ditch at West Gravel Pits.
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Figure 3-82. WY00-01 Mean Daily Hydrograph at GS45: Upper Church Ditch at West Gravel Pits.
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‘ 3.2.29 GS46: McKay Ditch at West Gravel Pits
Location
McKay Ditch at West Gravel Pits; State Plane: 2076099, 748941

Drainage Area
* The basin includes areas tributary to McKay Ditch west of the Site (total drainage acreage unknown)

* IA Areas draining to GS46: none
PeriocLof Record

4/11/00 to current year

Gage
Water-stage recorder and 9.5 Parshall flume
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Figure 3-84. WYO01 Mean Daily Hydrograph at GS46: Upper Church Ditch at West Gravel Pits.
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Figure 3-85. WY00-01 Mean Daily Hydrograph at GS46: Upper Church Ditch at West Gravel Pits.
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3.2.30 GS49: Ditch Northwest of B566
Location
Ditch Northwest of B566; State Plane: 2083292, 750652
Drainage Area ‘
* The basin includes areas on west side 6f B776 (total of 3.3 acres)
* 1A Areas draining to GS49: 500, 700
Period of Record

12/29/00 to current year

Gage
Water-stage recorder and 6” Parshall flume
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Figure 3-86. Map Showing GS49 Drainage Area.
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Figure 3-87. WYO01 Mean Daily Hydrograph at GS49: Ditch Northwest of B566.
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3.2.31 GS50: Ditch Northeast of B990 ‘
Location

Ditch northeast of B990; State Plane: 2085760, 750441
Drainage Area

* The basin includes areas surrounding the Solar Ponds (total of 4.1 acres)
* IA Areas draining to GS50: 700, 900
Period of Record

3/28/01 to current year

Gage
Water-stage recorder and 6” Parshall flume
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Figure 3-88. Map Showing GS50 Drainage Area.
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Figure 3-89. WY01 Mean Daily Hydrograph at GS50: Ditch Northeast of B990.
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3.2.32 GS51: Ditch South of 903 Pad | ‘
Location '
Ditch south of 903 Pad; State Plane: 2086295, 748107

Drainage Area

* The basin includes an area south and east of the 903 Pad (total of 3.9 acres)
* IA Areas draining to GS51: 900
Period of Record

8/13/01 to current year

Gage
Water-stage recorder and 0.75° H-flume

Figure 3-90. Map Showing GS51 Drainage Area.
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Figure 3-91. WY01 Mean Daily Hydrograph at GS51: Ditch South of 903 Pad.
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3.2.33 GS52: Drainage Swale Southeast of 903 Pad

Location
Drainage Swale Southeast of 903 Pad; State Plane: 2086715, 748043

Drainage Area

The basin includes a swale south and east of the 903 Pad (total of 4.3 acres)

* IA Areas drainingto GS52: 900
Period of Record
7/26/01 to current year

Gage
Water-stage recorder and 0.6’ HS-flume
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Figure 3-92. Map Showing GS52 Drainage Area.
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Figure 3-93. WY01 Mean Daily Hydrograph at GS52: Drainage Swale Southeast of 903 Pad.

May 2003 3-93




RF/EMM/WP-03-SWMANLRPTO1.UN
Final Automated Surface-Water Monitoring Report: Water Year 2001

3.2.34 GS53: Drainage Swale Southeast of 903 Pad .
Location -
Drainage Swale Southeast of 903 Pad; State Plane: 2087071, 748074

Drainage Area

* The basin includes a swale south and east of the 903 Pad (total of 10.1 acres)
* IA Areas draihing to GS53: 900
Period of Record

8/1/01 to current year

Gage
Water-stage recorder and 0.6’ HS-flume
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Figure 3-94. Map Showing GS53 Drainage Area.
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Figure 3-95. WY01 Mean Daily Hydrograph at GS53: Drainage Swale Southeast of 903 Pad.
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3.2.35 GS54: Drainage Swale East-Southeast of 903 Pad '
Location
Drainage Swale East-Southeast of 903 Pad; State Plane: 2087476, 748188

Drainage Area

* The basin includes a swale south and east of the 903 Pad (total of 9.5 acres)
* IA Areas draining to GS54: 900
Period of Record

8/22/01 to current year

- Gage
Water-stage recorder and 0.6’ HS-flume

Figure 3-96. Map Showmg GS54 Drainage Area.
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Figure 3-97. WY01 Mean Daily Hydrograph at GS54: Drainage Swale East-Southeast of 903 Pad.
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3.2.36 SWO009: McKay Bypass Upstream of West Diversion ‘ '
Location
McKay Bypass upstream of West Diversion; State Plane: 2079449, 750287

Drainage Area
* The basin includes areas tributary to Upper Church and McKay ditches (total drainage acreage unknown)

* IA Areas draining to SW009: none
Period of Record

4/19/00 to current year
Gage

Water-stage recorder and 1’ Parshall flume

Figure 3-98. Map Showing SW009 Drainage Area.
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Figure 3-99. WYO01 Mean Daily Hydrograph at SW009: McKaleypass Canal Upstream of West Diversion.

May 2003 " 3-99




RF/EMM/WP-03-SWMANLRPTO01.UN

Final Automated Surface-Water Monitoring Report: Water Year 2001

|

Hf- -~ - et e e e e e -H-- -

L

T

T

T

|

|

= Electronic Record

12

' \ ' \
) | t '
' ) 1 '
t ' 1 '
1 ' 1 1
l ' l 1
1 t ) l
) [ ' )
1 ' )
) ' l
2 1 l |
w 1 1 '
) | " |
14 ' 1 l
h el [} | 1
[} ' i 1
® ' ' 1
1 ' l
.m [ ' )
7] 1 ' '
' t t
w 1 1 '
) l '
1 1 1
1 ) 1
' ) 1
' ) l
1 ' ' )
l ' ' 1
l ' ' '
1 ' ' '
\ 1 1 '
) 1 1 t
1 1 | [
) 1 1 l
} } } }
o [+ o] [(e] <t
et

puodag Jad }894 21qnJ ul abieyssiq

A S e i e T

o

LO/L/0L

LO/LI6

10/L/8

LO/LIL

LO/L/9

LO/L/S

LO/LIY

Lo/L/e

10/t/e

LO/L/L

oo/i/cL

0arbiLL

00/1/01

00/1/6

00/1/8

00/L/L

00/L/9

00/1/G

0o/LIv

00/v/e

00/L/e

00/1/1

66/1/C1

66/L/LL

66/1/01

Date

Figure 3-100. WY00-01 Mean Daily Hydrograph at SW009: McKay Bypass Canal Upstream of West Diversion.
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‘ 3.2.37 SW022: East End of Central Avenue Ditch

Location
East end of Central Ave. Ditch; State Plane: 2086438, 749759

Drainage Area

* The basin includes the IA south of Central Ave. Ditch (total of 76.7 acres)
* IA Areas draining to SW022: 900, 800, 600, 400, and 100
Period of Record

9/11/91 to current year

Gage
Water-stage recorder and 9.5” Parshall flume
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Figure 3-101. Map Showing SW022 Drainage Area.
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Figure 3-102. WY01 Mean Daily Hydrograph at SW022: East End of Central Avenue Ditch.
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3.2.38 SWO027: South Interceptor Ditch at Pond C-2 .
Location ’
East end of South Interceptor Ditch at Pond C-2; State Plane: 2088515, 748067
Drainage Area

* The basin includes the a portion of the southern IA and the area east of the inner fence and south of the
East Access Rd. (total of 215.3 acres) -

* IA Areas draining to SW027: 900, 800, 600, and 400
Period of Record

9/11/91 to current year
Gage

Water-stage recorder and dual, parallel 120° v-notch weirs
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Figure 3-104. Map Showing SW027 Drainage Area.
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Figure 3-105. WY01 Mean Daily Hydrograph at SW027: South Interceptor Ditch at Pond C-2.
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Figure 3-106. WY97-01 Mean Daily Hydrograph at SW027
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. 3.2.39 SW055: Ditch South of 903 Pad at Inner Fence
Location
Ditch South of 903 Pad at Inner Fence; State Plane: 2086059, 748501

Drainage Area

* The basin includes areas south and east of the 903 Pad (total of 17.3 acres)
* IA Areas draining to SW055: 900
Period of Record

5/22/01 to current year

Gage
Water-stage recorder and 0.75° H-flume

Figure 3-107. Map Showing SWO055 Drainage Area.
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Figure 3-108. WY01 Mean Daily Hydrograph at SWO055: Ditch South of 903 Pad at Inner Fence.
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‘ 3.2.40 SW091: North Wainut Creek Tributary Northeast of Solar Ponds

Location
N. Walnut Creek tributary draining area NE of Solar Ponds; State Plane: 2086267, 751775

Drainage Area

* The basin includes the area NE of the Solar Ponds (total of 10.2 acres)
* IA Areas draining to SW091: 900
Period of Record

4/18/95 to current year

Gage ‘
Water-stage recorder and 6” cutthroat flume; 1.5’ H-flume located 400 feet upstream prior to
5/4/98 (see Figure 2-2).
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Figure 3-109. Map Showing SW091 Drainage Area.
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Figure 3-110. WY01 Mean Daily Hydrograph at SW091: North Walnut Creek Tributary Northeast of Solar Ponds.
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Figure 3-111. WY97-0f Mean Daily Hydrograph at SW091

North Walnut Creek Tributary Northeast of Solar Ponds.
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3.2.41 SW093: North Walnut Creek 1300’ Upstream of A-1 Bypass , ‘
Location '
North Walnut Cr. 1300’ above A-1 Bypass; State Plane: 2085026, 751720

Drainage Area

* The basin includes the northern portion of the PA and portions of the western 1A south (total of 242.7
acres) :
* IA Areas draining to SW093: 900, 700, 500, 300, and 100

Period of Record

9/11/91 to current year

Gage
Water-stage recorder and 36” suppressed, rectangular, sharp-crested weir
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Figure 3-112. Map Showing SW093 Drainage Area.
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Figure 3-113. WY01 Mean Daily Hydrograph at SW093: North Walnut Creek Upstream of A-1 Bypass.
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Figure 3-114. WY97-01 Mean Daily Hydrograph at SW093
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‘ 3.2.42 SW118: North Walnut Creek 560’ Upstream of Portal 3
Location '
N. Walnut Creek west of Portal 3; State Plane: 2082961, 751417

Drainage Area

The basin includes the N. Walnut Cr. drainage west of the PA and downstream of the West Diversion
Ditch (total of 50.3 acres)

* IA areas draining to SW118: 300
Period of Record

*

9/11/91 to curreﬁt year
Gage

Water-stage recorder 169.5° sharp-crested, v-notch weir
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Figure 3-116. WY01 Mean Daily Hydrograph at SW118: North Walnut Creek Upstream of Portal 3.
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Figure 3-117. WY97-01 Mean Daily Hydrograph at SW118
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3.2.43 SW119: Ditch Along PA Perimeter Road North of Solar Pond 207B '
Location
h Ditch along PA Perimeter Road north of Solar Pond 207B; State Plane: 2084723, 751268

“y
- Drainage Area

* The basin includes areas north and east of the Solar Ponds (total of 7.8 acres) - .
* IA Areas draining to SW119: 900
Period of Record

4/4/01 to current year
Gage

Water-stage recorder and 9” Parshall flume

Figure 3-118. Map Showing SW119 Drainage Area.
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Figure 3-119. WY01 Mean Daily Hydrograph at SW119: Ditch Along PA Perimeter Road North of Solar Pond 207B.
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3.2.44 SW120: Ditch Along PA Perimeter Road North of Solar Pond 207A

Location
Ditch along PA Perimeter Rd. draining 771/774 Area; State Plane: 2084682, 751269

Drainage Area

* The basin includes the northeast potion of the B771/774 subdrainage (total of 12.8 acres)
* IA Areas draining to SW120: 700
Period of Record

3/14/00 to current year

Gage
Water-stage recorder and 4” cutthroat flume
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- Figure 3-120 Map Showing SW120 Drainage Area.
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Figure 3-121. WYO01 Mean Daily Hydrograph at SW120: PA Perimeter Road Ditch North of Solar Pond 207A.
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: PA Perimeter Road Ditch North of Solar Pond 207A.

Figure 3-122. WY00-01 Mean Daily Hydrograph at SW120

3-12i

May 2003




RF/EMM/WP-03-SWMANLRPTO1.UN

Final Automated-Surface-Water Monitoring Report: Water Year 2001

3.2.45 SW134: Rock Creek Tributary at Gravel Pits Northeast of West Gate
Location :
Pump discharge outfall for gravel pits northeast of West Gate; State Plane: 2075942, 750049
Drainage Area ' |
* The basin includes the gravel pit areas that are pump discharged to Rock Creek
* IA Areas draining to SW134: none
Period of Record

5/4/94 to current year
Gage

Water-stage recorder and 6” Parshall flume with weir insert
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Figure 3-123. Map Shbwing SW134 Location.
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Figure 3-124. WY01 Mean Daily Hydrograph at SW134: Rock Creek Tributary at Grai/el Pits Northeast of West Gate.
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Figure 3-125. WY97-01 Mean Daily Hydrograph at SW134: Rock Creek Tributary at Gravel Pits Northeast of West Gate.
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3.2.46 B371Bas and B371Subbas: B371 Basement and Subbasement Footing Drain Outfalls
Location
B371 footing drain outfalls to a ditch tributary to N. Walnut Cr.
B371Bas: State Plane 2082831, 750362
B371Subbas: State Plane 2082939, 750485
Drainage Area
* NA
Period of Record

WY98 to current year

Gage
11.4 Degree V-Notch Weirs

Flow data are not given in this report. Data can be found as reported in Appendix 1 of the Building 371
Subsurface Drain System procedure (4-K14-SDS-371). ’

Figure 3-126. Map Showing B371 Basement and Subbasement Footing Drain Outfall Locations.
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. 3.2.47 995POE: WWTP Effluent

Location
Outfall for WWTP effluent at UV disinfection building; State Plane: 2086240, 750261

Drainage Area

* NA; effluent discharges to Pond B-3

Period of Record
10/1/00 to current year; POE sampling began on 10/27/00; flow record reported is from WWTP
facility system

Gage

60 Degree V-Notch Weir
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Figure 3-127. Map Showing 995POE Location.
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Figure 3-128. WY01 Mean Daily Hydrograph at 995POE: WWTP Effluent.
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3.3 PRECIPITATION DATA

During Water Year 2001, 10 precipitation gages were operated as part of the automated surface-water monitoring
network. The locations employ tipping-bucket rain gages generally mounted at ground level. Precipitation totals
are logged on 5- and/or 15-minute intervals. The gages are not heated and may not accurately record equivalent
precipitation in snowfall.

The following sections present multiple figures summarizing the precipitation data collected for Water Years
1997-2001.

Table 3-1. Monitoring Network Precipitation Gage Information.

Location Code X Coordinate Y Coordinate Period of Operation
[Surface-Water Gage] [State Plane] [State Plane]
PG51 [NA] 2078704 751264 <10/1/92 — current year
PG52 [SW022] 2086407 749734 <10/1/92 - current year
PG55 [NA] 2087896 747239 7/19/94 — current year
PG56 [NA] 2091513 752593 7/18/94 — current year
PG58 [GS01] ‘ 2093820 744893 10/11/96 — current year
PG59 [GS03] 2093611 753649 4/1/96 — current year
PG60 [GS04] 2085558 758144 4/1/96 — current year
PG61 [GS05] 2078428 747260 4/1/96 — current year
PG62 [SW118] 2082961 751417 10/29/96 — current year
PG64 [GS27] 2083689 749208
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Figure 3-129. Map Showing Location of Automated Surface-Water Monitoring Precipitation
Gages: WY0L1.
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3.3.1 WY97-01 Summary

16

14.93

Precipitation in Inches
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Water Year

Note: Arithmetic average of gages in operation.

Figure 3-130. Total Precipitation for Water Years 1997 — 2001.
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Figure 3-131. Average Monthly Precipitation for Water Years 1997 — 2001.
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Figure 3-132. Relative Monthly Precipitation Totals for Water Years 1997 - 2001.
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Figure 3-133. Average Monthly Precipitation for Water Year 2001.
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Figure 3-134. Relative Monthly Precipitation Volumes for Water Year 2001.
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Figure 3-135. Daily Precipitation Totals for Water Year 2001.
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4. WATER-QUALITY SUMMARIES

This section presents water-quality summaries for selected analytes for the period October 1, 1996 through
September 30, 2001 (WY97-01) for the locations operational in WYO01. Radionuclides summarized in Section
4.1 include Pu, Am’, U-233,234, U-235, U-238, and tritium. Additionally, the POE metals (total Be, dissolved
Cd, total Cr, dissolved Ag) are summarized in Section 4.2. Many additional analyses are also performed based
on the specific monitoring objective. The results and evaluation for these analytes are presented in detail in the
specific sections (Section 6 through 15) by monitoring objective.

4.1 RADIONUCLIDES

The following summaries include all results that were not rejected through the verification/validation process.
When a negative radionuclide result (e.g. -0.002 pCi/L) is returned from the laboratory due to blank correction,
then a value of 0.0 pCi/L is used for calculation purposes. When a sample has a corresponding field duplicate,
the value used in calculations is the arithmetic average of the ‘real’ value and the ‘duplicate’. When a sample has
multiple ‘real’ analyses (Site requested ‘re-runs’), the value used in calculations is the arithmetic average of the
multiple ‘real’ analyses. Total uranium is calculated by summing the activities for the analyzed isotopes (U-
233,234 + U-235 + U-238).

The Pu/Am ratio is calculated for each sample by dividing the Pu result by the corresponding Am result. Ratios
are only calculated for samples where both the Pu and Am results are greater than 0.015 pCi/L (generally the
MDA for Pu and Am analyses) to exclude ratios for very low results with high relative error.

The U-233,234/U-238 ratio is calculated for each sample by dividing the U-233,234 result by the corresponding
U-238 result. Ratios are only calculated for samples where both the U-233,234 and U-238 results are greater than
0.025 pCi/L (generally the MDA for these isotope analyses) to exclude ratios for very low results with high
relative error.

Each table includes only those locations that collected samples that were analyzed for the referenced analyte.
Maps are also included showing the spatial variation of the location-specific median value for the referenced
parameter. Only locations that had four or more individual results are mapped. Since tritium was analyzed for
only eight locations, no map is presented.

5 In this report, ‘plutonium’ or ‘Pu’ refers to Pu-239,-240 and ‘americium’ or ‘Am’ refers to Am-241.
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Table 4-1 and Figure 4-1 show that median Pu activities for almost all locations outside the LA are well below the

action level of 0.15 pCi/L®. Outside the IA, only GS42 had a median activity greater than 0.15 pCi/L (2 samples;

median 1.09 pCi/L Pu). This activity is likely due to the proximity of the GS42 drainage area to the 903 Pad. ‘
Several locations within the IA showed median Pu activities greater than 0.15 pCi/L.

Table 4-1. Summary Statistics for Pu-239,240 Analytical Results in WY97-01.

Location Samples | Median 85" Percentile Maximum
[N] [pCi/L] [pCi/L] [pCi/L]
GS01 104 0.003 0.011 0.024
GS03 160 0.007 0.022 0.220
GS08 61 0.006 0.017 0.864
GS10 166 0.054 0.194 2.270
GS11 71 0.002 0.012 0.070
GS27 54 1.675 5.905 64.3
GS31 17 0.016 0.081 0.348
GS32 41 0.960 4.820 11.5
GS38 39 0.064 0.140 0.307
GS39 39 0.068 0.177 0.825
GS40 46 0.016 0.046 0.085
GS41 6 0.020 0.025 0.026
GS42 2 1.090 1.132 1.150
GS43 14 0.006 0.025 0.075
GS44 14 0.015 0.033 0.055
GS49 6 0.026 0.043 0.079
GS50 4 0.122 0.212 0.225 ‘
SW022 53 0.089 0.509 9.490
SW027 42 0.022 0.115 1.030
SW055 1 NA NA 3.160
SW091 15 0.062 0.222 0.958
SW093 181 0.007 0.044 1.060
SW119 5 0.074 0.177 0.300
SW120 13 0.096 0.384 1.160
995POE 12 0.000 0.006 0.020

¢ The action levels noted in this section only apply to Points of Evaluation (995POE, GS10, SW027, and SW093; Section 12)
compared to 30-day averages. The same numeric values are applied as standards only at Points of Compliance (GS01, GS03,
(GS08, GS11, and GS31; Section 13) compared to 30-day averages. Comparisons of standards and action levels to other
locations are noted in this section for reference only. POEs and POCs are highlighted in bold in the tables.
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Figure 4-1. Map Showing Median Pu-239,240 Activities for WY97-01.
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Table 4-2 and Figure 4-2 show that median Am activities for almost all locations outside the IA are well below
the action level of 0.15 pCi/L.” Outside the 1A, only GS42 had a median activity greater than 0.15 pCi/L. (2
samples; median 0.185 pCi/L Am). This activity is likely due to the proximity of the GS42 drainage area to the
903 Pad. Several locations within the IA showed median Am activities greater than 0.15 pCi/L.

Table 4-2. Summary Statistics for Am-241 Analytical Results in WY97-01.

Location Samples | Median 85" Percentile Maximum
[N] [pCi/L} [pCi/L] [pCi/L]
GS01 103 0.002 0.008 0.039
GS03 161 0.005 0.019 0.059
GSo08 61 0.006 0.015 0.275
Gs10 163 0.057 0.163 8.385
GS11 71 0.003 0.009 0.047
GS27 53 0.373 1.390 14.8
GS31 17 0.010 0.025 0.116
GS32 4 0.689 3.120 4.060
GS38 39 0.018 0.038 0.077
GS39 39 0.022 0.049 0.160
GS40 46 0.031 0.068 0.140 |
GS41 6 0.008 0.017 0.019 \
GS42 2 0.185 0.195 0.200 |
GS43 14 0.005 0.011 0.018
GS44 14 0.014 0.027 0.064
GS49 6 0.016 0.040 0.050
GS50 4 0.159 0.324 0.442
SwW022 54 0.023 0.107 1.760
Swo27 42 0.008 0.026 0.177
SwWo55 1 NA NA 0.557
SwWo091 15 0.051 0.236 0.686
SwWo093 179 0.008 0.034 0.628
SW119 5 0.104 0.225 0.384
SW120 13 0.050 0.150 0.336
995POE 12 0.002 0.006 0.025

7 The action levels noted in this section only apply to Points of Evaluation (995POE, GS10, SW027, and SW(93; Section 12)
compared to 30-day averages. The same numeric values are applied as standards only at Points of Compliance (GS01, GS03,
GS08, GS11, and GS31; Section 13) compared to 30-day averages. Comparisons of standards and action levels to other
locations are noted in this section for reference only. POEs and POCs are highlighted in bold in the tables.
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Figure 4-2. Map Showing Median Am-241 Activities for WY97-01.
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Table 4-3 and Figure 4-3 show that median total uranium activities for all locations are below the action level of
10 pCi/L (11 pCi/L for Woman Creek).? Locations GS43, GS32, and SW120 showed sample results greater than
the action level. These activities are likely due to the proximity of GS43 to Building 886 and both GS32 and
SW120 to the Solar Ponds. Similarly, the higher results measured at SW091, SW093, and SW119 are also likely
due to their proximity to the Solar Ponds. GS44 measures footing drain flows from B771 and the measurements
may be due to naturally occurring uranium in the intercepted groundwater. Baseflow for both GS10 and GS40 is
sustained by footing drain flows from the 700 Area and the measurements may also be due to naturally occurring
uranium in the intercepted groundwater.

Table 4-3. Summary Statistics for Total Uranium Analytical Results in WY97-01.

Location Samples | Median 85" Percentile Maximum
[N] [pCi/L] [pCilL] [pCi/L]
GSo08 61 1.379 2.189 4.579
GS10 166 2.940 4.241 6.480
GS11 71 1.940 2.833 3.952
GS27 54 0.271 0.737 2.123
GS31 17 2.360 2.722 3.917
GS32 41 1.367 2.788 17.529
GS40 18 2.635 3.709 4.168
GS43 11 9.887. 15.743 23.088 .
GS44 13 2.545 4.555 5.075
GS49 6 0.287 0.541 1.169
GS50 4 0.281 0.397 0.438
SW022 54 0.849 2.329 3.913
SWo027 42 1.809 3.074 4.476
SWO055 1 NA NA 2.908
SW091 - 15 4.206 5.214 6.970
SW093 181 2.572 4.200 6.640
SW119 5 2.701 3.995 5.664
SW120 13 2.226 7.195 10.198
995POE 12 0.564 1.191 1.835

¥ The action levels noted in this section only apply to Points of Evaluation (995POE, GS10, SW027, and SW093; Section 12)
compared to 30-day averages. The same numeric values are applied as standards only at Points of Compliance (GS01, GS03,
GS08, GS11, and GS31; Section 13) compared to 30-day averages. Comparisons of standards and action levels to other
locations are noted in this section for reference only. POEs and POCs are highlighted in bold in the tables.
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Figure 4-3. Map Showing Median Total Uranium Activities for WY97-01.
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Table 4-4 and Figure 4-4 show that the highest U-233,2434 activities were measured at GS43 and GS32. These
activities are likely due to the proximity of GS43 and GS32 to Building 886 and the Solar Ponds, respectively.
Similarly, the higher results measured at SW091, SW093, and SW120 are likely due to their proximity to the

Solar Ponds.

Table 4-4. Summary Statistics for U-233,234 Analytical Results in WY97-01.

Location Samples | Median 85" Percentile Maximum
[N] [pCi/L] [pCi/L] [pCi/L]
GS08 61 0.712 1.110 2.550
GS10 166 1.480 2.133 3.270
GS11 71 0.947 1.450 2.040
GS27 54 0.134 0.322 1.070
GS31 17 1.050 1.260 1.790
GS32 41 0.816 1.820 10.800
GS40 18 1.195 1.709 2.020
GS43 11 7.250 11.850 17.900
GS44 13 1.320 2.578 2.830
GS49 6 0.154 0.260 0.526
GS50 4 0.135 0.194 0.224
SW022 54 0.379 0.895 1.750 '
SW027 42 0.776 1.243 1.560
SW055 1 NA NA 1.520
SW091 15 2.200 2.816 3.840
SW093 181 1.200 1.920 2.820
SW119 5 1.560 2.430 3.510
SW120 13 1.260 4.308 5.940
995POE 12 0.273 0.591 0.872
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Figure 4-4. Map Showing Median U-233,234 Activities for WY97-01.
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Table 4-5 and Figure 4-5 show that the highest U-235 activities were measured at GS43 and GS32. These
activities are likely due to the proximity of GS43 and GS32 to Building 886 and the Solar Ponds, respectively.
Similarly, the higher results measured at SW091, SW093, and SW120 are likely due to their proximity to the
Solar Ponds.

Table 4-5. Summary Statistics for U-235 Analytical Results in WY97-01.

Location Samples | Median 85" Percentile Maximum
[N] [pCi/L] [pCi/L] [pCi/L]
GS08 61 0.028 0.051 0.165
GS10 166 0.056 0.097 0.150
GS11 71 0.043 0.068 0.107
GS27 54 0.006 0.023 0.116
GS31 17 0.043 0.070 0.107
GS32 41 0.045 0.093 0.319
GS40 18 0.060 0.077 0.094
GS43 11 0.265 0.466 0.593
GS44 13 0.038 0.114 0.139
GS49 6 0.005 0.021 0.050
GS50 4 0.004 0.011 0.015
SwW022 54 0.021 0.066 0.187
Swo27 42 0.028 0.058 0.080
SW055 1 NA NA 0.028
SW091 15 0.090 0.133 0.190
SWo093 181 0.046 0.091 0.150
Swi119 5 0.051 0.082 0.114
SW120 13 0.028 0.189 0.258
995POE 12 0.018 0.022 0.038
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Figure 4-5. Map Showing Median U-235 Activities for WY97-01.
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Table 4-6 and Figure 4-6 show that the highest U-238 activities were measured at GS43 and GS32. These
activities are likely due to the proximity of GS43 and GS32 to Building 886 and the Solar Ponds, respectively.
Similarly, the higher results measured at SW091, SW(093, and SW120 are likely due to their proximity to the

Solar Ponds.

Table 4-6. Summary Statistics for U-238 Analytical Results in WY97-01.

May 2003

Location Samples | Median 85" Percentile Maximum
[N] [pCi/L] [pCi/L] [pCi/L]
GS08 61 0.666 1.020 1.920
GS10 166 1.405 1.990 3.080
GS11 71 0.969 1.390 1.880
GS27 54 0.131 0.360 1.050
GS31 17 1.200 1.418 2.020
GS32 41 0.594 1.220 6.410
GS40 18 1.405 2.010 2.090
GS43 11 2.360 3.400 4.650
GS44 13 1.100 1.996 2.110
GS49 6 0.125 0.265 0.593
GS50 4 0.137 0.198 0.211
Swo22 54 0.426 1.307 2.601
SWo27 42 0.979 1.616 2.910
SW055 1 NA NA 1.360
SW091 15 1.770 2.535 2.950
SW093 181 1.300 2.270 3.960
SW119 5 1.080 1.494 2.040
SwW120 13 0.939 2.778 4.000
995POE 12 0.273 0.562 0.946
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Figure 4-6. Map Showing Median U-238 Activities for WY97-01.
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Table 4-7. Summary Statistics for Tritium Analytical Results in WY97-01.

Location Samples | Median 85" Percentile Maximum
[N] [pCi/L] [pCi/L] [pCi/L]

GS01 100 69 222 480
GS03 155 65 240 490
GS32 1 NA NA 82

GS40 16 0 67 220
GS44 14 0 36 100
GS49 6 8 56 77

SW120 10 63 210 258
995POE 12 0 0 94

Table 4-8 lists the average Pu/Am activity ratios for all locations where samples are analyzed for Pu and Am. A
ratio greater than one indicates Pu activity in excess of Am activity. Conversely, a ratio less than one indicates
Am activity in excess of Pu activity. Generally, Pu activities are greater than Am activities in surface water at the
Site. However, several locations in South Walnut Creek show ratios less than one (Figure 4-7). The significance
of these ratios has been extensively evaluated in the various Source Evaluation reports for GS10 (see Section 6).

Table 4-8. Average Pu/Am Ratios for Analytical Results in WY97-01.

May 2003

Note: * — Number of samples where both Pu and Am were greater than 0.015 pCi/L.

* - No results greater than 0.015 pCi/L

4-14

Location Samples | Average Pu/Am Ratio
[NI'

GS01 1 0.63
GS03 15 1.98
GS08 3 8.39
GS10 124 1.16
GS11 - . .
GS27 52 4.33
GS31 2 3.83
GS32 40 1.60
GS38 24 3.74
GS39 25 3.50
GS40 23 0.85
GS41 1 1.06
GS42 2 5.92
G543 2 2.98
GS44 3 1.30
GS49 3 1.20
GS50 4 0.53
Swo022 33 4.47
SWo027 10 4.42
SWO055 1 5.67
SW091 12 1.22
SW093 51 1.84
SW119 5 0.69
SW120 9 2.68
995POE * *
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Figure 4-7. Map Showing Average Pu/Am Ratios for WY97-01.

May 2003

4-15




RF/EMM/WP-03-SWMANLRPTO1.UN
Final Automated Surface-Water Monitoring Report: Water Year 2001

Naturally occurring uranium generally shows a U-233,234/U-238 activity ratio of approximately one. The U-
233,234/U-238 activity ratios at Site surface-water monitoring locations may be used as an indication of the
existence of uranium with ‘unnatural’ ratios. Although this evaluation does not deal systematically with
analytical counting errors, Table 4-9 and Figure 4-8 are presented here for reference.

Location GS43 shows an average ratio significantly greater than one, indicating the possible existence of uranium
modified by Site activities. The ratios at this location are likely due to the proximity of GS43 to Building 886.
Similarly, GS32, SW119, and SW120 show ratios somewhat greater than one, likely due to the proximity of these
locations to the Solar Ponds.

In January 2002, samples were collected from several surface-water locations and sent to Los Alamos National
Laboratory (LANL) for analysis for uranium isotopes U234, U235, U236 & U238 by high resolution Inductively-
Coupled Plasma Mass Spectrometry (ICP-MS). The intent of these analyses was an attempt to determine if the
uranium in these samples was depleted or enriched by Site operations. A summary of this study is given in
Section 7: Ad Hoc Monitoring.

Table 4-9. Average U-233,234 / U-238 Ratios for Analytical Results in WY97-01.

Location Samples | Average U-233,234/U-238
[N]' Ratio
GS08 61 1.10
GS10 166 1.06
GS11 71 1.00
GS27 47 1.04
GS31 17 0.88
GS32 40 1.49
GS40 18 0.83
GS43 11 3.37
GS44 13 1.28
GS49 6 1.06
GS50 4 1.06
SW022 53 0.88
SwWo27 42 0.81
SW055 1 1.12
SW091 15 1.20
SW093 181 0.91
SwW119 5 1.50
SW120 13 1.43
995POE 12 0.96

Note: ® — Number of samples where both U-233,234 and U-238 were greater than 0.025 pCi/L.
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Figure 4-8. Map Showing Average U-233,234 / U-238 Ratios for WY97-01.
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4.2 POE METALS .

The following summaries include all results that were not rejected through the verification/validation process.
When an undetect is returned from the lab for metals analyses, then half the detection limit is used for calculation
purposes. When a sample has a corresponding field duplicate, the value used in calculations is the arithmetic
average of the ‘real’ value and the ‘duplicate’. When a sample has multiple ‘real’ analyses (Site requested ‘re-

runs’), the value used in calculations is the arithmetic average of the multiple ‘real’ analyses.

Table 4-10. Summary Statistics for POE Metals Results from GS10 in WY97-01.

Analyte Samples | Percent Median 85" Percentile Maximum
[N] Undetect [ug/L] [ug/L] [ug/L]
Total Be 163 44.2% 0.12 0.60 2.50
Dissolved Cd 154 49.4% 0.08 0.18 0.62
Total Cr 164 23.2% 2.08 5.68 23.20
Dissolved Ag 154 85.7% 0.11 0.21 1.10

Table 4-11. Summary Statistics for POE Metals Results from SW027 in WY97-01.

Analyte Samples | Percent Median 85" Percentile Maximum
[N] Undetect [ug/L] [ug/L] [ug/L]
Total Be 41 61.0% 0.110 0.69 0.75
Dissolved Cd 41 58.5% 0.050 0.16 0.70
Total Cr 41 14.6% 1.400 2.40 9.60
Dissolved Ag 41 85.4% 0.125 0.24 0.72

Table 4-12. Summary Statistics for POE Metals Results from SW093 in WY97-01.

May 2003

Analyte Samples | Percent Median 85" Percentile Maximum
[N] Undetect [ug/L] [ug/L] [ug/L]
Total Be 180 48.9% 0.11 0.50 1.50
Dissolved Cd 173 65.9% 0.05 0.17 2.20
Total Cr 179 27.4% 1.70 4.60 34.5
Dissolved Ag 170 86.5% 0.11 0.18 1.00
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5. LOADING ANALYSIS

This section provides a summary of actinide loads specifically for RFCA POEs and POCs. These locations
collect continuous flow paced composite samples for laboratory analysis. The nature of the continuous sampling
during all flow conditions allows for more accurate load estimations compared to storm-event sampling. The
method for load estimation (in pCi) is given in Appendix B1: Data Evaluation Methods. The total pCi value is

then converted to pg using the conversion factors in Table 5-1.°
Loads for other locations (Source Location monitoring) are in included in Section 6.

Table 5-1. Activity to Mass Conversion Factors for Pu, Am, and U Isotopes.

Analyte Mass/Activity (g/Ci)
Pu-239,240 14.085

Am-241 0.292

U-233,234 1.6 E+02

U-235 4.63 E+05

U-238 2.98 E+06

The Pu-239,240 conversion factor was derived from Table 2.7.2-2 in the April 1980 Final Environmental Impact
Statement (Final Statement to ERDA 1545-D), Rocky Flats Plant Site.

The conversion factors for Am-241, U-233,234, U-235, and U-238 were taken from the U.S. Code of Federal
Regulations, Title 40, Chapter 1, Part 302.4, Appendix B, October 7, 2000."

5.1 SITEWIDE

This section summarizes the calculated offsite Pu and Am loads from Walnut and Woman Creeks. The following
points are noted:

e  Walnut Creek accounts for 78% and 76% of the Pu (Figure 5-4) and Am (Figure 5-5) loads, respectively,
from the Site. The fact that Walnut Creek accounts for 61% of the combined Walnut and Woman Creek flow
volumes (Section 3.2.1) indicates that the activities in Walnut Creek are somewhat higher than Woman
Creek.

Table 5-2. Offsite Pu and Am Loads from Walnut and Woman Creeks: WY97-01.

Pu-239,-240 (ug) Am-241 (ug)

Water Year | Walnut Creek | Woman Creek | Site Total | Walnut Creek | Woman Creek | Site Total
1997 254.7 47.8 302.5 2.60 0.49 3.09
1998 181.3 59.1 240.4 2.84 1.01 3.84
1999 148.9 56.1 205.0 2.06 0.77 2.83
2000 23.7 6.6 30.3 0.75 0.18 0.93
2001 59.0 23.7 82.7 0.65 0.30 0.96
Total 667.6 193.3 860.9 8.89 2.75 11.64

Note: During WY97, flows from Woman Creek were routinely diverted to Mower Ditch for subsequent monitoring at GS02 (Figure 3-1). Therefore, the
load calculated for Woman Creek at Indiana Street (GS01) includes the water that was measured at GS02. The estimated load diverted to GS02 is
calculated by multiplying the WY97 volume-weighted activities at GS01 by the streamflow volume measured at GS02, and converting for units.

This diverted load is then added to the calculated load at GS01 to obtain the total WY97 load at GSO1. For subsequent water years, the Mower
diversion structure has been upgraded and configured to prevent Woman Creek flows from entering the Mower Ditch.

% In the following tables and plots, values are rounded for clarity.

19 The U-234 conversion factor was used to represent U-233,234 due to the small relative abundance of U-233.

May 2003
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Figure 5-1. Combined Annual Pu and Am Loads from Walnut and Woman Creeks: WY97-01.
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Figure 5-2. Annual Pu Loads from Walnut and Woman Creeks: WY97-01.
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Figure 5-3. Annual Am Loads from Walnut and Woman Creeks: WY97-01.
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Figure 5-4. Relative Pu Load Totals from Walnut and Woman Creeks: WY97-01.
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Figure 5-5. Relative Am Load Totals from Walnut and Woman Creeks: WY97-01.

5.2 WALNUT CREEK (POC GS03)

This section summarizes the calculated Pu and Am loads in Walnut Creek at GS03 (Walnut and Indiana St.),
GS08 (Pond B-5), and GS11 (Pond A-4). The following points are noted: .

e Annual Pu and Am loads generally vary by up to an order of magnitude year-to-year (Figure 5-7 and Figure
5-8).

e Loads from B-5 are significantly greater than loads from A-4 (Table 5-3).

e Total Pu loads from A-4 and B-5 are marginally greater than the loads at GSO3 (Figure 5-9), indicating a
small loss of load to the Walnut Cr. streambed below A-4 and B-5.

e Total Am loads from A-4 and B-5 are marginally less than the loads at GS03 (Figure 5-10), indicating a small
gain of load from the Walnut Cr. streambed below A4 and B-5.

Table 5-3. Pu Loads at GS03, GS08, and GS11: WY97-01.

Pu-239,-240 (ug)

Water Year | Pond A-4 [GS11]] Pond B-5 [GS08] | Wainut Cr. Terminal Ponds | POC GS03
1997 46.0 11.8 57.9 254.7-
1998 30.7 224 53.1 181.3
1999 27.0 255.9 283.0 148.9
2000 27.9 245.3 273.2 23.7
2001 5.3 32.0 37.3 59.0
Total 136.9 567.5 704.4 667.6
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Table 5-4. Am Loads at GS03, GS08, and GS11: WY97-01.

Am-241 (ug)
Water Year Pond A-4 Pond B-5 Terminal Ponds POC GS03
1997 0.52 0.28 0.80 2.60
1998 1.33 0.40 1.73 2.84
1999 0.35 1.73 ' 2.08 2.06
2000 0.02 3.16 3.18 0.75
2001 0.11 0.46 0.57 0.65
Total 2.33 6.03 8.36 8.89
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Figure 5-6. Annual Pu and Am Loads at GS03: WY97-01.
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Figure 5-7. Annual Pu Loads at GS03, GS08, and GS11: WY97-01.
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Figure 5-8. Annual Am Loads at GS03, GS08, and GS11: WY97-01. '
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Figure 5-10. Relative Am Load Totals at GS03, GS08, and GS11: WY97-01.
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5.3 WOMAN CREEK (POC GS01)

This section summarizes the calculated Pu and Am loads in Woman Creek at GSO1 (Woman and Indiana St.) and

GS31 (Pond C-2). The following points are noted:

e  Annual Pu and Am loads generally vary by up to an order of magnitude year-to-year (Figure 5-12 and Figure

5-13).

e Total Pu loads from C-2 are significantly less than the loads at GSO1 (Figure 5-14), indicating a significant
gain of load from the Woman Cr. drainage.

o Total Am loads from C-2 are significantly less than the loads at GSO1 (Figure 5-15), indicating a significant
gain of load from the Woman Cr. drainage.

Table 5-5. Pu and Am Loads at GS01 and GS31: WY97-01.

Note: During WY97, flows from Woman Creek were routinely diverted to Mower Ditch for subsequent monitoring at GS02 (Figure 3-1). Therefore, the
load calculated for Woman Creek at Indiana Street (GS01) includes the water that was measured at GS02. The estimated load diverted to GS02 is
calculated by multiplying the WY97 volume-weighted activities at GSO1 by the streamflow volume measured at GS02, and converting for units.
This diverted load is then added to the calculated load at GSO! to obtain the total WY97 load at GS01. For subsequent water years, the Mower

Pu-239,-240 (ug) Am-241 (ug)
Water Year Pond C-2 POC GSO01 Pond C-2 POC GS01
[GS31] [GS31]
1997 6.8 47.8 0.04 0.49
1998 12.1 59.1 0.40 1.01
1999 26.9 56.1 0.13 0.77
2000 0.0; No C-2 6.6 0.00; No C-2 0.18
Discharge Discharge
2001 11.0 23.7 0.14 0.30
Total 56.8 193.3 0.71 2.75

diversion structure has been upgraded and configured to prevent Woman Creek flows from entering the Mower Ditch.
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Figure 5-11. Annual Pu and Am Loads at GS01: WY97-01.
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Figure 5-12. Annual Pu Loads at GS01 and GS31: WY97-01.
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‘ Figure 5-13. Annual Am Loads at GS01 and GS31: WY97-01.
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Figure 5-14. Relative Pu Load Totals at GS01 and GS31: WY97-01.
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Figure 5-15. Relative Am Load Totals at GSO1 and GS31: WY97-01.
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5.4 TERMINAL DETENTION PONDS

This section summarizes the calculated Pu, Am, and isotopic uranium loads from terminal ponds A-4, B-5, and C-

2. The following points are noted:

¢ Annual Puand Am loads vary significantly year-to-year (Figure 5-16 and Figure 5-18).

e Pond B-5 accounts for a majority (75%) of the Pu load from the Site terminal ponds (Figure 5-17).

¢ Pond B-5 accounts for a majority (66%) of the Am load from the Site terminal ponds (Figure 5-19).

e Annual isotopic uranium loads are more consistent year-to-year (Figure 5-20, Figure 5-22 and Figure 5-24).

e Pond A-4 accounts for a majority (54-56%) of the isotopic uranium loads from the Site terminal ponds
(Figure 5-21, Figure 5-23 and Figure 5-25).

Table 5-6. Pu and Am Loads from Terminal Ponds A-4, B-5, and C-2: WY97-01.

Pu-239,-240 (LQJ Am-241 (ug)
Water Year Pond A4 Pond B-5 Pond C-2 Pond A-4 Pond B-5 Pond C-2
[GS11] [GS08] [GS31] [GS11] [GS08] [GS31]
1997 46.0 11.8 6.8 0.52 0.28 0.04
1998 . 30.7 224 12.1 1.33 0.40 0.40
1999 27.0 255.9 26.9 0.35 1.73 0.13
2000 279 2453 0.0; No C-2 0.02 3.16 0.00; No C-2
Discharge Discharge |
2001 5.3 32.0 11.0 0.11 0.46 0.14
Total 136.9 567.5 56.8 2.33 6.03 0.71
Notes: * No Pond C-2 discharge in WY00.
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Figure 5-16. Annual Pu Loads from Terminal Ponds A-4, B-5, and C-2: WY97-01.
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Figure 5-17. Relative Pu Load Totals from Terminal Ponds A-4, B-5, and C-2: WY97-01.
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Figure 5-18. Annual Am Loads from Terminal Ponds A-4, B-5, and C-2: WY97-01.
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Figure 5-19. Relative Am Load Totals from Terminal Ponds A-4, B-5, and C-2: WY97-01.
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Table 5-7. U-233,234 Loads from Terminal Ponds A-4, B-5, and C-2: WY97-01.

U-233,234 (g)

Water Year Pond A4 Pond B-5 Pond C-2
[GS11] [GS08] [GS31]
1997 0.055 . 0.018 0.005
1998 0.083 0.037 0.014
1999 0.041 0.033 0.009
2000 0.018 0.036 0.00; No C-2
Discharge |
2001 0.036 0.035 0.004
Total 0.232 0.160 0.031

Table 5-8. U-235 Loads from Terminal Ponds A-4, B-5, and C-2: WY97-01.

U-235 (g)
Water Year Pond A4 Pond B-5 Pond C-2
[GS11] [GS08] [GS31]
1997 7.82 3.45 0.75
1998 9.04 4.63 1.09
1999 5.29 5.29 1.66
2000 2.25 3.95 0.00; No C-2
Discharge
2001 4.20 3.16 0.34
Total 28.59 20.49 3.84

Table 5-9. U-238 Loads from Terminal Ponds A-4, B-5, and C-2: WY97-01.

May 2003

U-238 (g)
Water Year Pond A4 Pond B-5 Pond C-2
[GS11] [GS08] [GS31]

1997 1006.6 323.7 102.4
1998 1602.2 647.9 3421
1999 762.5 625.4 187.5
2000 309.5 583.0 0.00; No C-2

Discharge |
2001 634.2 570.3 66.6
Total 4315.0 2750.3 698.6
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Figure 5-20. Annual U-233,234 Loads from Terminal Ponds A-4, B-5, and C-2: WY97-01.
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Figure 5-21. Relative U-233,234 Load Totals from Terminal Ponds A-4, B-5, and C-2: WY97-01.
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Figure 5-22. Annual U-235 Loads from Terminal Ponds A-4, B-5, and C-2: WY97-01.
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Figure 5-23. Relative U-235 Load Totals from Terminal Ponds A-4, B-5, and C-2: WY97-01.
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Figure 5-24. Annual U-238 Loads from Terminal Ponds A-4, B-5, and C-2: WY97-01.
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Figure 5-25. Relative U-238 Load Totals from Terminal Ponds A-4, B-5, and C-2: WY97-01.
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5.41 A-and B-Series Ponds (POCs GS08 and GS11)

This section summarizes the calculated Pu, Am, and isotopic uranium loads for the A- and B-Series Ponds. Since
water transfers occur between ponds, the load analysis below is performed for both pond series combined. The
influent load sources are GS10 and the WWTP (S. Walnut), and SW093 (N. Walnut).!'" The effluent loads are
GS08 (Pond B-5 outlet) and GS11 (Pond A-4 outlet). The following points are noted:

o Total Pu load removal by Pond A4 and B-5 is calculated as 69% (Table 5-10).

o Total Am load removal by Pond A-4 and B-5 is calculated as 85% (Table 5-11).

e Annual Pu and Am loads vary significantly year-to-year (Figure 5-26 and Figure 5-29).

e Annual isotopic uranium loads are more consistent year-to-year (Figure 5-32, Figure 5-35 and Figure 5-38).

o There is essentially no isotopic uranium load removal in Ponds A-4 and B-5. Some years show gains while
others show losses (Figure 5-34, Figure 5-37 and Figure 5-40).

Table 5-10. Pu Load Summary for the A- and B-Series Ponds: WY97-01.

Pu-239,240 (..9)
Water Year Influent Influent Influent Effluent Effluent Percent
(WWTP) (GS10) (SW093) (GS08) (GS11) Removal
1997 13.4 564.0 178.7 11.8 46.0 92%
1998 8.7 345.3 70.9 22.4 30.7 87%
1999 23.2 306.8 126.9 255.9 27.0 38% .
2000 18.4 329.6 88.5 245.3 27.9 . 37%
2001 9.1 140.9 44.6 32.0 5.3 81%
Total 72.8 1686.6 509.5 567.5 136.9 69%
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Figure 5-26. Annual Pu Loads for the A- and B-Series Ponds: WY97-01.

! Although SWO091 is also a load source to N. Walnut (Figure 3-2), the flow volumes at SW091 are approximately 0.3% of
the volumes at SW(093. Additionally, SW091 does not collect continuous flow-paced sample to allow for more accurate load
calculations. Therefore, SW091 load is not included due to it’s relative insignificance.
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Figure 5-27. Relative Pu Load Totals for the A- and B-Series Terminal Ponds: WY97-01.
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Figure 5-28. Annual Pu Load Removal for the A- and B-Series Ponds: WY97-01.
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Table 5-11. Am Load Summary for the A- and B-Series Ponds: WY97-01.

Am-241 (ug)
Water Year Influent Influent influent Effluent Effluent Percent
(WWTP) (GS10) (SW093) (GS08) (GS11) Removal
1997 0.44 11.98 2.27 0.28 0.52 95%
1998 0.58 4.95 1.38 0.40 1.33 75%
1999 0.11 12.55 1.69 1.73 0.35 86%
2000 0.33 14.65 1.03 3.16 0.02 80%
2001 0.26 2.71 0.65 0.46 0.11 84% i
Total 1.71 46.84 7.02 6.03 2.33 85% ‘

® Influent to A- and B-Series Ponds
18- o- & Effluent from Pond B-5 [GS08]
O Effluent from Pond A-4 [GS11]

16.01

14 1

Am-241 Load in png
® = N

-]
"

Water Year

Figure 5-29. Annual Am Loads for the A- and B-Series Ponds: WY97-01.
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Figure 5-30. Relative Am Load Totals for the A- and B-Series Ponds: WY97-01.
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Figure 5-31. Annual Am Load Removal for the A- and B-Series Ponds: WY97-01.
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Table 5-12. U-233,234 Load Summary for the A- and B-Series Ponds: WY97-01.

U-233,234(g)
Water Year Influent Influent Influent Effluent Effluent Percent
(WWTP) (GS10) (SW093) (GS08) (GS11) Removal
1997 0.013 0.031 0.033 0.018 0.055 4%
1998 0.023 0.039 0.041 0.037 0.083 -16%
1999 0.005 0.030 0.033 0.033 0.041 -9%
2000 0.006 0.022 0.026 0.036 0.018 1%
2001 0.013 0.030 0.035 0.035 0.036 9%
Total 0.060 0.151 0.170 0.160 0.232 -3%
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U-233,234 Load ing

o
o
&

0.02 1
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Elinfluent to A- and B-Series Ponds
Effluent from Pond B-5 [GS08]
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2000
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Figure 5-32. Annual U-233,234 Loads for the A- and B-Series Ponds: WY97-01.
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Figure 5-33. Relative U-233,234 Load Totals for the A- and B-Series Ponds: WY97-01.
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Figure 5-34. Annual U-233,234 Load Removal for the A- and B-Series Ponds: WY97-01.

May 2003

5-23



RF/EMM/WP-03-SWMANLRPTOI.UN

Final Automated Surface-Water Monitoring Report: Water Year 2001

Table 5-13. U-235 Load Summary for the A- and B-Series Ponds: WY97-01.

1997

1998

U-235 (g)
Water Year Influent Influent Influent Effluent Effluent Percent
(WWTP) (GS10) (SW093) (GS08) (GS11) Removal
1997 2.57 4.05 4.77 3.45 7.82 1%
1998 2.09 4.48 5.32 4,63 9.04 -15%
1999 1.21 3.57 3.53 5.29 5.29 -27%
2000 0.71 2.64 3.36 3.95 2.25 8%
2001 1.62 3.04 3.37 3.16 4.20 8%
Total 8.19 17.79 20.35 20.49 28.59 -6%
14
B Influent to A- and B-Series Ponds
124 - g~ mmm e mm e e mmmmdmmmmmmm e m e & Effluent from Pond B-5 [GS08) -
O Effiuent from Pond A-4 [GS11]

R R (T

_g’ N T R N 8.04

°

8 8.71

-
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§ 9 5207530 T |

S

1999
Water Year
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Figure 5-35. Annual U-235 Loads for the A- and B-Series Ponds: WY97-01.
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Figure 5-36. Relative U-235 Load Totals for the A- and B-Series Ponds: WY97-01.
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Figure 5-37. Annual U-235 Load Removal for the A- and B-Series Ponds: WY97-01.
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Table 5-14. U-238 Load Summary for the A- and B-Series Ponds: WY97-01.

U-238 (g)
Water Year Influent Influent Influent Effluent Effluent Percent
{(WWTP) (GS10) (SW093) (GS08) (GS11) Removal
1997 215.3 555.6 778.3 323.7 1006.6 14%
1998 514.1 678.9 875.5 647.9 1602.2 -9%
1999 106.4 573.8 676.7 625.4 762.5 -2%
2000 108.9 396.0 530.5 583.0 309.5 14%
2001 252.4 514.6 637.7 570.3 634.2 14%
Total 1197.1 2718.9 3498.9 2750.3 4315.0 5%
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Figure 5-38. Annual U-238 Loads for the A- and B-Series Ponds: WY97-01.
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Figure 5-39. Relative U-238 Load Totals for the A- and B-Series Ponds: WY97-01.
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Figure 5-40. Annual U-238 Load Removal for the A- and B-Series Ponds: WY97-01.
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54.2 Pond C-2 (POC GS31)

This section summarizes the calculated Pu, Am, and isotopic uranium loads for Pond C-2. The influent load ‘
source is SW027 (SID at Pond C-2 inlet). The effluent loads are calculated at GS31 (Pond C-2 outlet). The

following points are noted:

e Total Pu load removal by Pond C-2 is calculated as 74% (Table 5-15).
e Total Am load removal by Pond C-2 is calculated as 14% (Table 5-16).

e Water years 1998 and 2001 show that Am load from Pond C-2 exceeded inflow load. Similarly, for WYO01
Pu load from Pond C-2 exceeded inflow load. This lack of removal is likely due to the fact that higher
activity samples were collected during pond dewatering to allow for video surveillance of the outlet works.
To achieve dewatering, the outlet works valve on the bottom (essentially in the pond bottom sediments) of
the pond is used to drain the pond. At these low pond levels, higher turbidity values are expected. Since Pu
and Am tend to be transported in association with particulate matter, the higher activities are expected.

e Annual Puand Am loads vary significantly year-to-year (Figure 5-41 and Figure 5-44).

¢ Annual isotopic uranium loads also vary significantly year-to-year (Figure 5-47, Figure 5-50 and Figure
5-53).

e There is significant isotopic uranium load gain in Pond C-2. This may be caused by groundwater with
naturally occurring uranium entering Pond C-2 (Figure 5-48, Figure 5-51 and Figure 5-54).

Table 5-15. Pu Load Summary for Terminal Pond C-2: WY97-01. ‘
Pu-239,240 (1g)
Water Year Influent Effluent Percent
(SW027) (GS31) Removal
1997 14.2 6.8 52%
1998 90.8 12.1 87%
1999 34.1 26.9 21%
2000 67.5 0.0; No C-2 100%°
Discharge
2001 10.7 11.0 -3%
Total 217.2 56.8 74%

Notes: ° No Pond C-2 discharge.
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Figure 5-41. Annual Pu Loads for Pond C-2: WY97-01.
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Figure 5-42. Relative Pu Load Totals for Pond C-2: WY97-01.
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Figure 5-43. Annual Pu Load Removal for Pond C-2: WY97-01.

Table 5-16. Am Load Summary for Terminal Pond C-2: WY97-01.

May 2003

Am-241 (ug)
Water Year Influent Effluent Percent
(SW027) (GS31) Removal
1997 0.06 0.04 27%
1998 0.28 0.40 -45%
1999 0.19 0.13 33%
2000 0.25 0.00; No C-2 100%°
Discharge
2001 0.05 0.14 -168%
Total 0.83 0.71 14%

Notes: “ No Pond C-2 discharge.
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Figure 5-44. Annual Am Loads for Pond C-2: WY97-01.
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Figure 5-45. Relative Am Load Totals for Pond C-2: WY97-01.
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Figure 5-46. Annual Am Load Removal for Pond C-2: WY97-01.

Table 5-17. U-233,234 Load Summary for Terminal Pond C-2: WY97-01.

May 2003

U-233,234 (g)
Water Year Influent Effluent Percent
(SW027) (GS31) Removal
1997 0.003 0.005 -92%
1998 0.010 0.014 -46%
1999 0.005 0.009 -91%
2000 0.001 0.00; No C-2 100%°
Discharge
2001 0.003 0.004 -26%
Total 0.021 0.031 -49%

Notes: * No Pond C-2 discharge.
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Figure 5-47. Annual U-233,234 Loads for Pond C-2: WY97-01.
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Figure 5-48. Relative U-233,234 Load Totals for Pond C-2: WY97-01.
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Figure 5-49. Annual U-233,234 Load Removal for Pond C-2: WY97-01.

Table 5-18. U-235 Load Summary for Terminal Pond C-2: WY97-01.

May 2003

U-235 (g)
Water Year Influent Effluent Percent
(SW027) (GS31) Removal
1997 0.43 0.75 -75%
1998 1.00 1.09 -9%
1999 0.63 1.66 -164%
2000 0.18 0.00; No C-2 100%°
Discharge
2001 0.33 0.34 -1%
Total 2.57 3.84 -49%

Notes: ° No Pond C-2 discharge.
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Figure 5-50. Annual U-235 Loads for Pond C-2: WY97-01.
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. Figure 5-51. Relative U-235 Load Totals for Pond C-2: WY97-01.
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Figure 5-52. Annual U-235 Load Removal for Pond C-2: WY97-01.

Table 5-19. U-238 Load Summary for Terminal Pond C-2: WY97-01.

May 2003

U-238 (g)
Water Year Influent Effluent Percent
(SW027) (GS31) Removal
1997 65.2 102.4 -57%
1998 255.0 342.1 -34%
1999 112.4 187.5 -67%
2000 25.7 0.00; No C-2 100%*
Discharge
2001 66.1 66.6 -1%
Total 524.3 698.6 -33%

Notes: ® No Pond C-2 discharge.
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‘ Figure 5-53. Annual U-238 Loads for Pond C-2: WY97-01.
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Figure 5-54. Relative U-238 Load Totals for Pond C-2: WY97-01.
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Figure 5-55. Annual U-238 Load Removal for Pond C-2: WY97-01.

5.5 RFCA POINTS OF EVALUATION
5.5.1 Major IA Drainages

This section summarizes the calculated Pu, Am, and isotopic uranium loads for the three major IA drainages:
North Walnut Creek (SW093)'2, South Walnut Creek (GS10 and the WWTP), and the SID (SW027). The
following points are noted:

e Total Pu load from the IA varies year-to-year and may suggest a decreasing trend (Figure 5-56).

¢ Total Am load from the IA varies more year-to-year (Figure 5-58). This variation is predominantly the result
of Am variability at GS10.

e  South Walnut accounts for a majority (71%) of the Pu load from the IA (Figure 5-57). Of the S. Walnut Pu
load, GS10 accounts for 96% while the WWTP accounts for the remaining 4%.

¢ South Walnut accounts for a majority (87%) of the Am load from the IA (Figure 5-59). Of the S. Walnut Am
load, GS10 accounts for 96% while the WWTP accounts for the remaining 4%.

® Annual isotopic uranium loads are fairly consistent year-to-year (Figure 5-60, Figure 5-62 and Figure 5-64).

e Isotopic uranium loads are fairly evenly divided (49%-53%) between North and South Walnut Creeks (Figure
5-61, Figure 5-63 and Figure 5-65).

12 Although SW091 is also a load source to N. Walnut (Figure 3-2), the flow volumes at SW091 are approximately 0.3% of
the volumes at SW093. Additionally, SW091 does not collect continuous flow-paced sample to allow for more accurate load ‘
calculations. Therefore, SW091 load is not included due to it’s relative insignificance.
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Table 5-20. Industrial Area Pu and Am Loads: WY97-01.

‘ Pu-239,-240 (ug) Am-241 (ug)

Water |[N. Walnut| S. Walnut | S. Walnut SID N. Walnut | S. Walnut | S. Walnut SID
Year | [SW093] [GS10] [WWTP] [SW027] [SW093] [GS10] [WWTP] [SWO027
1997 178.7 564.0 13.4 14.2 2.27 11.98 0.44 0.06
1998 70.9 3453 8.7 90.8 1.38 4.95 0.58 0.28
1999 126.9 306.8 23.2 34.1 1.69 12.55 0.11 0.19
2000 88.5 329.6 18.4 67.5 1.03 14.65 0.33 0.25
2001 446 140.9- 9.1 10.7 0.65 2.71 0.26 0.05
Total 509.5 1686.6 72.8 217.2 7.02 46.84 1.71 0.83
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Figure 5-56. Combined Annual Pu Loads from Major iA Drainages and WWTP: WY97-01.
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Figure 5-57. Relative Pu Load Totals from Major IA Drainages and WWTP: WY97-01.
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Figure 5-58. Annual Am Loads from Major IA Drainages and WWTP: WY97-01.
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Figure 5-59. Relative Am Load Totals from Major IA Drainages and WWTP: WY97-01.
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Table 5-21. Industrial Area U-233,234 Loads: WY97-01.

. U-233,234 (g)

Water |N. Walnut| S. Walnut | S. Walnut SID
Year | [SW093] | [GS10] [WWTP] [SW0271
1997 0.033 0.031 0.013 0.003
1998 0.041 0.039 0.023 0.010
1999 0.033 0.030 0.005 0.005
2000 0.026 0.022 0.006 0.001
2001 0.035 0.030 0.013 0.003
Total 0.170 0.151 0.060 0.021
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Figure 5-60. Annual U-233,234 Loads from Major IA Drainages and WWTP: WY97-01.
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‘ Figure 5-61. Relative U-233,234 Load Totals from Major IA Drainages and WWTP: WY97-01.
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Table 5-22. Industrial Area U-235 Loads: WY97-01.

U-235 (g)
Water |N. Walnut| S. Walnut | S. Walnut SID
Year | [SW093] | [GS10] [WWTP] [SW02T]
1997 4.77 4.05 2.57 0.43
1998 5.32 448 2.09 1.00
1999 3.53 3.57 1.21 0.63
2000 3.36 2.64 0.71 0.18
2001 3.37 3.04 1.62 0.33
Total 20.35 17.79 8.19 2.57
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Figure 5-62. Annual U-235 Loads from Major IA Drainages and WWTP: WY97-01.
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Figure 5-63. Relative U-235 Load Totals from Major IA Drainages and WWTP: WY97-01.
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Table 5-23. Industrial Area U-238 Loads: WY97-01.

U-238 (g)
Water |N. Walnut| S. Walnut | S. Walnut SID
Year | [SW093] | [GS10] [WWTP] [SW027]
1997 778.3 555.6 215.3 65.2
1998 8755 678.9 5141 255.0
1999 676.7 573.8 106.4 1124
2000 530.5 396.0 108.9 25.7
2001 637.7 514.6 252.4 66.1
Total 3498.9 2718.9 1197 1 524.3
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Figure 5-64. Annual U-238 Loads from Major IA Drainages and WWTP: WY97-01. .
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Figure 5-65. Relative U-238 Load Totals from Major IA Drainages and WWTP: WY97-01.
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5.5.2 North Walnut Creek at SW093

This section summarizes the calculated Pu, Am, and isotopic uranium loads for North Walnut Creek at SW093.
The following points are noted:

e Annual Pu loads at SW(093 vary significantly year-to-year (Figure 5-66).
e Annual Am loads at SW093 are more consistent year-to-year (Figure 5-66).

e Annual isotopic uranium loads are fairly consistent year-to-year (Figure 5-67).

Table 5-24. Actinide Loads in N. Walnut Cr. at SW093: WY97-01.

Water | Pu-239,240 | Am-241 | U-233,234 | U-235 U-238
Year fug] [uo] _Ig] [g] [9]
1997 178.7 2.27 0.033 4.77 778.3
1998 70.9 1.38 0.041 5.32 875.5
1999 126.9 1.69 0.033 3.53 676.7
2000 88.5 1.03 0.026 3.36 530.5
2001 44.6 0.65 0.035 3.37 637.7
Total 509.5 7.02 0.170 20.35 3498.9
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Figure 5-66. Annual Pu and Am Loads at SW093: WY97-01.
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Figure 5-67. Annual Isotopic Uranium Loads at SW093: WY97-01.

5.5.3 South Walnut Creek at GS10

This section summarizes the calculated Pu, Am, and isotopic uranium loads for South Walnut Creek at GS10.
The following points are noted:

e Annual Pu loads at GS10 vary year-to-year (Figure 5-68).
e Annual Am loads at GS10 are more variable year-to-year (Figure 5-68).

* Annual isotopic uranium loads are fairly consistent year-to-year (Figure 5-69).

Table 5-25. Actinide Loads in S. Walnut Cr. at GS10: WY97-01.

Water | Pu-239,240 | Am-241 | U-233,234 | U-235 U-238
Year [ug] fug] I9] 1g] [a]

1997 564.0 11.98 0.031 4.05 555.6
1998 345.3 4.95 0.039 4.48 678.9
1999 306.8 12.55 0.030 3.57 573.8
2000 329.6 14.65 0.022 2.64 396.0
2001 140.9 2.71 0.030 3.04 514.6
Total | 1686.6 46.84 0.151 17.79 2718.9
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Figure 5-68. Annual Pu and Am Loads at GS10: WY97-01.
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Figure 5-69. Annual Isotopic Uranium Loads at GS10: WY97-01.
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5.5.4 South Walnut Creek at the WWTP

This section summarizes the calculated Pu, Am, and isotopic uranium loads for South Walnut Creek at the
WWTP. The following points are noted:

e Annual Pu loads at the WWTP vary year-to-year (Figure 5-70).
e Annual Am loads at the WWTP also vary year-to-year (Figure 5-70).

e Annual isotopic uranium loads are also variable year-to-year (Figure 5-71).

Table 5-26. Actinide Loads in S. Walnut Cr. at the WWTP: WY97-01.

Water | Pu-239,240 | Am-241 | U-233,234 | U-235 u-238
Year fugl [ug] [g] [a] _{g]
1997 13.4 0.44 0.013 2.57 215.3
1998 8.7 0.58 0.023 2.09 514.1
1999 23.2 0.11 0.005 1.21 106.4
2000 18.4 0.33 0.006 0.71 108.9
2001 9.1 0.26 0.013 1.62 252.4
Total 72.8 1.71 0.060 8.19 . 1197.1
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Figure 5-70. Annual Pu and Am Loads at the WWTP: WY97-01.
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Figure 5-71. Annual Isotopic Uranium Loads at the WWTP: WY97-01. ‘

5.5.5 South Interceptor Ditch at SW027

This section summarizes the calculated Pu, Am, and isotopic uranium loads for the SID at SW027. The
following points are noted:

e  Annual Pu loads at SW027 vary significantly year-to-year (Figure 5-72).
e Annual Am loads at SW027 also vary significantly year-to-year (Figure 5-72).

¢ Annual isotopic uranium loads also vary significantly year-to-year (Figure 5-73).

Table 5-27. Actinide Loads in the S. Interceptor Ditch at SW027: WY97-01.

Water | Pu-239,240 | Am-241 | U-233,234 U-235 U-238
Year [ug] [ug] _lal [a] [a]
1997 14.2 0.06 0.003 0.43 65.2
1998 90.8 0.28 0.010 1.00 255.0
1999 34.1 0.19 0.005 0.63 112.4
2000 67.5 0.25 0.001 0.18 25.7
2001 10.7 0.05 0.003 0.33 66.1
Total 217.2 0.83 0.021 2.57 524.3
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Figure 5-72. Annual Pu and Am Loads at SW027: WY97-01.
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Figure 5-73. Annual Isotopic Uranium Loads at SW027: WY97-01.
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6. SOURCE LOCATION MONITORING

As used in this section a “source” is a contaminant source. The term “new source”, as used in this section, means
any source that has not previously been located, halted, mitigated, quantified, or corrected.

When new contaminant sources are detected by surface-water monitoring at a New Source Detection location,
Point of Evaluation, or Point of Compliance, or in a downstream reservoir, additional monitoring may be required
to identify'® the source and evaluate for corrective actions pursuant to the RFCA Action Level Framework (ALF).
The Source Location monitoring objective is intended to locate the source of contamination when a new source
of contamination is detected.'*

The monitoring details in Section 6.1 are based on Source Location monitoring performed in WYO1.

6.1 DATA TYPES, FREQUENCY, AND COLLECTION PROTOCOLS

Source Location monitoring may be implemented anywhere within a Site surface-water drainage area (including
within the IA) where a new contaminant source is detected. The selection of monitoring points is determined by
the details of the specific source evaluation to quickly determine source location and to efficiently utilize
resources. For example, if monitoring (just outside the IA) through NSD monitoring suggests a new source
within the IA, then portable-sampling equipment may be installed within the IA, to locate the source. Similarly,
if monitoring for compliance in Segment 4 (POC) suggests a new source, then monitoring to identify the source
may begin in Segment 5.

Source Location monitoring should begin as soon as practicable after initial source detection and continue until
the source is identified and/or evaluated or is no longer detected. The number of samples will be based on the
status of the source evaluation, taking into account, but not limited to, weather conditions, water availability, and
process knowledge.

Analyte suites under this monitoring objective are determined based on the detected contaminant of current
concern, or related indicators. The information types are entirely dependent on the results of other monitoring
objectives under which the source was detected. The analyte suites are limited to parameters that will aid in the
identification and evaluation of a contaminant source.

Flow data should be collected, where possible, to provide flow volumes required for contaminant loading
analysis. Samples collected should be continuous flow-paced composites to facilitate comparison to POCs and
POEs and allow for continuous contaminant loading analysis. Collection of real-time water-quality data may be
initiated if such data would facilitate the specific source evaluation.

The specific scope for each source location investigation is detailed in either a sampling and analysis plan (SAP)
or included as part of a Letter of Notification from the Site to the regulators.

6.2 WY01 MONITORING SCOPE

Table 6-1 lists the Source Location Monitoring locations that were operational during W2001. Figure 2-2 shows
the location of these monitoring stations.

13 Note that the term “identify” is used here to mean “locate.” Characterization is also implied.

1 The various monitoring objectives might “detect” a new source through an increase in baseline or exceedance of an action
level, standard, permit limitation, etc., depending on the monitoring objective under which the potential new source was
detected.
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Table 6-1. Source Location Monitoring Location§

ID Code Location Flow Measurement | Telemetry Notes '
Device
GS27 Small ditch NW of B884 2" Cutthroat Flume Yes Supports ongoing source

evaluation for GS10 and
800 Area D&D

GS38 Central Ave. Ditch NW of Building 889 | 9.5” Parshall Flume Yes Supports ongoing source
evaluation for GS10
GS39 Ditch NW of 904 Pad 1’ H Flume Yes Supports ongoing source

evaluation for GS10 and
903 Pad characterization

GS40 Drainage Ditch in PA E of Tenth St. 1’ Parshall Flume Yes Supports ongoing source
(750 Pad) S of Building 997 evaluation for GS10 and
700 Area D&D
GS43 Drainage ditch NE of T886A 0.5’ H-Flume Yes Supports ongoing source
evaluation for GS10 and
B886 D&D
GS50 Drainage ditch N of B990 6" Parshall flume Yes Supports ongoing source
evaluation for G810 and
Solar Ponds activities
SW022 Central Avenue Ditch at inner east 9.5” Parshall flume Yes Supports ongoing source
fence evaluation for GS10

Notes: All locations collect 5- and 15-minute flow data.
® Due to the current configuration of in-place stormwater culverts, flow measurement at this location is not possible without significant construction

modifications.

Figure 6-1. Water Year 2001 Source Location Monitoring Locations. ‘
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Table 6-2. Source Location Sample Collection Protocols.

ID Code Frequency: WY01 Actual (Target) Type®

GS27 8 (1 per month) Storm-event rising-limb flow-paced composites®

GS38 12 (12 per year®) Continuous flow-paced composites

GS39 12 (12 per year®) ) Continuous flow-paced composites

GS40 14 (12 per year®) Continuous flow-paced composites

GS43 6 (12 per year®) Continuous flow-paced composites

GS50 4 (12 per year®) Continuous flow-paced composites

SWo022 12 (12 per year®) Continuous flow-paced composites, storm-event
rising-limb flow-paced composites®

Notes: ® Annual total samples is 12 per year. Frequency of collection is based on expected flow volumes such that each sample collects water
representing similar stream discharge volumes; for example, more samples are collected in wet spring months than dry winter months.
® Sample types are defined in the RFETS Automated Surface-Water Momtonng Work Plan.
© Storm-event sampling at locations that are often dry and normally only receive stormwater runoff is opportunistic. Some locauons may see
flow only during wet months. Every attempt is made to achieve the target sample frequency; however, this is not always possible.
4 Prior to WY00, SW022 collected storm-event samples. In WY00 SW022 collected continuous flow-paced composites.

Table 6-3. Source Location Analytical Targets (Analyses per Year).

ID Code TSS': WY01 Actual (Target) Pu, Am: WY01 Actual (Target)
GS27 8 (12) 8 (12)
GS38 3(12) 12 (12)
GS39 4 (12) 12 (12)
GS40 1(12) 14 (12)
GS43 1(12) 6(12)
GS50 0(12) ' 4 (12)
SW022 5(12) 12 (12)

Notes: ? [deally, TSS would be analyzed for all samples collected at the above locations. However, continuous flow-paced sampling protocols often
result in composite samples which are collected over periods exceeding the 7-day hold time for TSS analyses. Therefore, TSS can not be
analyzed for all continuous flow-paced composite samples, but will be analyzed when possible.

6.3 DATA EVALUATION

Data collected at Source Location monitoring locations are analyzed based on their intent to aid in a specific
source evaluation. These analyses include, but are not limited to, loading, fate and transport, correlations and
trending, and other statistical evaluation. The WYO1 source evaluation locations were operated in support of
ongoing source evaluation for POE GS10. The recurring nature of reportable Pu and Am values at GS10
necessitated the continued operation of these locations. Although no GS10 source evaluation report is currently
underway, the source location data continues to be evaluated in an attempt to understand the water-quality results
from GS10. WY97 Walnut Creek Source Evaluation Reports (Reports #1, #2, #3, and Final; RMRS 1997a,
1997b, 1997¢, and 1998a), the WY98-99 Source Evaluation Report for Point of Evaluation GS10 (RMRS 1999),
and the WY00-01 Source Evaluation Report for Point of Evaluation GS10 (RMRS 2001b) contain more detailed .
analysis of the data collected at the above locations. The content of these reports is summarized below.

Summaries for Pu and Am at each location are given below. The following summaries include all results that
were not rejected through the verification/validation process. When a negative radionuclide result (e.g. -0.002
pCi/L) is returned from the laboratory due to blank correction, then a value of 0.0 pCi/L is used for calculation
purposes. When a sample has a corresponding field duplicate, the value used in calculations is the arithmetic
average of the ‘real’ value and the ‘duplicate’. When a sample has multiple ‘real’ analyses (Site requested ‘re-
runs’), the value used in calculations is the arithmetic average of the multiple ‘real’ analyses. Other data are
evaluated in the associated Source Evaluation Reports. All data are presented in Appendix B.2 Analytical Data.

Flow data are summarized in Section 3 Hydrologic Data; more detailed flow data are included in Appendix A.1
Discharge Data.
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6.3.1  Location-Specific Summary Statistics

Table 6-4 shows both the volume-weighted average activity and the maximum sample activity for Pu and Am at
the WYOI Source Location monitoring locations. The method for calculating the volume-weighted activities is ‘
given in Appendix B.1 Data Evaluation Methods.

Table 6-4. Selected Summary Statistics for Pu and Am at WY01 Source Location Monitoring
Locations.

Volume-Weighted Average Activity (pCi/L) [ Maximum Sample Result (pCi/L)
Location Period of Data Am-241 Pu-239,-240 Am-241 Pu-239,-240
GSs27 10/1/00 — 9/30/01 NA NA 0.401 1.790
GS38 10/1/00 - 9/30/01 0.020 0.096 0.042 0.219
G839 10/1/00 — 9/30/01 0.028 0.117 0.083 0.640
GS40 10/1/00 — 9/30/01 0.039 0.027 0.085 0.085
GS43 10/1/00 — 9/30/01 0.004 0.012 0.018 0.075
GS50 3/28/01 — 9/30/01 0.234 0.137 0.442 0.225
SW022 10/1/00 — 9/30/01 0.025 0.093 0.043 0.150

Note: NA = Volume-weighted average activities are not calculated for storm-event sampling locations.

6.3.2 Loading Analysis

Table 6-5 shows the load summary for Pu and Am at the WYO1 Source Location monitoring locations that
exclusively collected continuous flow-paced composites. The method for calculating the loads is given in
Appendix B.1 Data Evaluation Methods.

Table 6-5. Load Summary for Pu and Am at WY01 Source Location Monitoring Locations.

Load in Micrograms (ug) ‘
Location Period of Data Am-241 Pu-239,-240
GS38 | 10/1/00 — 9/30/01 0.12 28.1
GS39 | 10/1/00 — 9/30/01 0.03 52
GS40 | 10/1/00 — 9/30/01 0.60 20.3
GS43 | 10/1/00 — 9/30/01 ~0.0 ~0.0
GS50 | 3/28/01 —9/30/01 0.03 0.7
SW022 | 10/1/00 — 9/30/01 0.21 38.2

6.3.3 WY97 Source Evaluation for Walnut Creek

The WY97 Walnut Creek Source Evaluation Reports (Reports #1, #2, #3, and Final; RMRS 1997a, 1997b,

1997c, and 1998a) included source evaluations for POC GS03 and POEs GS10 and SW093. These reports were
completed in response to reportable water-quality levels at these locations during Water Year 1997. The scope of
the investigation for each report is summarized below.

The following text is taken directly from Progress Report #1 to the Source Evaluation and Preliminary Mitigation
Plan for Walnut Creek, Rev. 0 (RMRS 1997a) describing the contents of that report related to GS10:

e An evaluation of sampling and analysis QA/QC protocol to verify elevated water-quality
results;

e Results and analysis of ongoing RFCA monitoring;
e A summary of current Actinide Migration Study findings with cross-links to source ‘

evaluations;

May 2003 6-4




RF/EMM/WP-03-SWMANLRPT01.UN
Final Automated Surface-Water Monitoring Report: Water Year 2001

Details on the new monitoring locations upgradient of GS10;
An initial qualitative evaluation for GS10;

A discussion of the recent change from rising-limb to continuous flow-paced sampling at
RFCA POE and POC locations; and

A summary of the status for sampling and operational modifications.

The following text is taken directly from Progress Report #2 to the Source Evaluation and Preliminary Mitigation
Plan for Walnut Creek, Rev. 0 (RMRS 1997b) describing the contents of that report:

Hypotheses for source location(s) with supporting and non-supporting mformatlon including

- preliminary results on source location;

Results and analysis of ongoing RFCA monitoring;

A summary of walk-down activities and observations for GS10;

An assessment of existing monitoring data for GS10;

A detailed description of new sediment/soil sampling locations for GS10;

A detailed description of proposed new Source Location monitoring stations for GS10;

A summary of current Actinide Migration Study findings with cross-links to source
evaluations; and

A summary of the status for sampling and operational modifications.

The following text is taken directly from Progress Report #3 to the Source Evaluation and Preliminary Mitigation
‘ Plan for Walnut Creek, Rev. 0 (RMRS 1997c¢) describing the contents of that report:

Results and analysis of ongoing RFCA monitoring;
Updafes to the ongoing GS10 evaluation;
Updates for the new Source Location monitoring stations for GS10;

An evaluation of the effects that watershed improvements may have had on Site water
quality;

A summary of current Actinide Migration Study findings with cross-links to source
evaluations; and

A summary of the status for sampling and operational modifications.

The following text is taken directly from the Final Report to the Source Evaluation and Preliminary Mitigation
Plan for Walnut Creek, Rev. 0 (RMRS 1998a) describing the contents of that report:

May 2003

Updates to the ongoing GS10 evaluation;

Results and analysis of ongoing RFCA monitoring;

An assessment and incdrporation of available new data for GS10;

Updates for the new Source Location monitoring stations for GS10;

Hypotheses for source location(s) with supporting and non-supporting information;

An identification of data gaps and uncertainties in the source evaluation process with
suggested modifications (if any) to the AMS Workscope and the IMP;

A summary of current AMS findings with cross-links to source evaluations;
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e A summary of the status for sampling and operational modifications;
e Results of the source location evaluation;
e A detailed description of identified source areas; and

e A general description of mitigating actions applicable to sources which may be identified in
the future.

In the Final Report, the following findings regarding the possible source(s) of the reportable values at GS10 were
noted:

To date, a singular source for GS10 can not be identified. Information collected to date does not
point to any singular conclusion. In fact, it is likely that multiple sources and transport
mechanisms are responsible for the elevated activities at GS10. To date, no localized areas of
radiological contamination have been identified — either historical or resulting from current
operations. The Site concludes that the likely source of the exceedance of the 30-day average
for Pu and Am at POE GSI0, resulted from diffuse radionuclide contamination from past Site
operations released to the environment through events and conditions over past years.

The Final Report further lists the possible GS10 source(s):
¢ Diffuse soil and sediment contamination in the GS10 drainage
e Localized contamination near the GS10 sampling location

e Tributary surface-water source transporting contamination

6.3.4 WY98-99 Source Evaluation for POE GS10

The WY98-99 Source Evaluation Report for Point of Evaluation GS10 (RMRS 1999) was completed in response
to reportable water-quality levels at GS10 during Water Years 1998 and 1999. The following text is taken
directly from that report describing the contents:

e Results and analysis of ongoing automated surface-water monitoring;
e A brief review of existing soil/sediment data;

e An assessment of Decontamination and Decommissioning (D&D), Environmental
Restoration, and Site Closure projects; and

e A summary of current Actinide Migration Evaluation findings.

This following text summarizes the findings, and presents preliminary conclusions based on information
presented and analyzed in this report:

e Surface-water and soil/sediment sampling results suggest that one or more low-level
distributed actinide source areas exist within the GS10 drainage. Further, surface-water
activities have been of similar magnitudes for the last decade, suggesting source areas that
originated as legacy contamination.

e Surface-water sampling results from GS10 show Puw/Am activity ratios that are
distinguishable from Pu/Am ratios at other surface-water monitoring location at the Site.
This suggests a source relatively ‘enriched’ in americium may exist in the GS10 drainage.

e Recent surface-water sampling results from Source Location monitoring stations has further
refined the estimation of relative plutonium load contributions to GS10 from upstream
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subdrainage areas. These load estimations suggest that plutonium source terms may exist in
the following subdrainage areas:

1. The Central Avenue Ditch reach between surface-water monitoring locations GS38 and
SW022;

2. Portions of the 800 Area;
3. A portion of the S00 Area outside the PA; and

4. The South Walnut Creek reach between surface-water monitoring locations GS40 and
GS10.

e Recent surface-water sampling results from Source Location monitoring stations have further
refined the estimation of relative americium load contributions to GS10 from upstream
subdrainage areas. These load estimations suggest that americium source terms may exist in
the following subdrainage areas:

1. A portion of the 500 Area outside the PA; and

2. The South Walnut Creek reach between surface-water monitoring locations GS40 and
GS10.

e Evaluation of readings from insitu water-quality monitoring probes indicates no unusual or
unexpected conditions for WY99 to date. WY99 trends for all parameters are similar to
those observed in WY98 and WY97.

e A review of current Site activities indicate that no D&D, ER Projects, excavation, nor
routine Site operations caused a release of plutonium or americium that resulted in the
elevated activities measured at GS10.

e The elevated values observed at GS10 and other monitoring locations in the GS10 drainage
are not being observed at the Ponds or downstream POCs.

6.3.5 WY00-01 Source Evaluation for POE GS10

The WYO00-01 Source Evaluation Report for Point of Evaluation GS10 (RMRS 2001b) was completed in
response to reportable water-quality levels at GS10 during Water Years 2000 and 2001. The following text is
taken directly from that report describing the contents:

e Summary of current applicable Actinide Migration Evaluation findings;

e Evaluation of ongoing automated surface-water monitoring including automated synoptic
sampling within the GS10 drainage;

e Estimated actinide loads within the GS10 drainage area;
e Evaluation of Pu/Am ratios within the GS10 drainage area;
o Evaluation of water-quality correlations;

e Evaluation of existing soil/sediment data as well as recent sediment sampling within the
GS10 drainage; and,

e Assessment of Decontamination and Decommissioning (D&D), Environmental Restoration,
and Site Closure projects.

This following text summarizes the findings, and presents preliminary conclusions based on information
presented and analyzed in this report:

May 2003 6-7




RF/EMM/WP-03-SWMANLRPTOI1.UN
Final Automated Surface-Water Monitoring Report: Water Year 2001

The Site concludes that the likely sources of the reportable 30-day moving average values at

GS10 are: .
1. Diffuse actinide contamination associated with soils and sediments from past Site operations

released to the environment through events and conditions over past years. This actinide

contamination is transported with suspended solids in surface-water runoff during

precipitation events.

2. Actinide contamination ‘enriched’ in Am that has been incorporated into the stream
sediments in South Walnut Creek from past Site operations through events and conditions
over past years. This actinide contamination is transported through sediment resuspension
by surface-water runoff during precipitation events.

Based on this evaluation, Site personnel conclude that no specific remedial action(s) is indicated
at this time, other than scheduled remedial actions and closure activities for the Site. This source
investigation has identified no highly localized source(s) of contamination that warrant targeted
remediation based on the available information. The conclusions detailed in this report are
summarized below:

e Based on the details regarding recent Site activities outlined in Section 5, it is concluded that
neither D&D, construction, environmental remediation, excavation, nor routine operations
caused a release that resulted in the reportable Pu and Am values measured at GS10.

e Historical GS10 data suggest that actinides have been available for transport to GS10 for |
some time and that the recent measurements at GS10 are likely the result of legacy |
contamination (Section 4.2.1).

e The loading analysis in Section 4.2.2 indicates that the South Walnut Creek reach between
GS40 and GS10 is the likely origin of the majority of the Pu and Am load measured at GS10.

e Results in Section 4.2.3 also indicate that the average Pu/Am activity ratio for surface-water
samples from GS10 is lower than that generally observed in other drainages and
subdrainages across the Site. Results also indicated that the Pu/Am ratios observed at GS10
are significantly lower than those observed at monitoring locations GS27, GS28, GS 38,
GS39, and SW022. Although monitoring locations GS40 and GS50 show low Pu/Am ratios,
these locations do not contribute significant loads to GS10. These results indicate that a
source ‘enriched’ in Am exists within the GS10 drainage, specifically in the main S. Walnut
Cr. reach between GS40 and GS10.

e Extensive evaluation of water-quality correlations indicate that a source term ‘enriched’ in
Am is associated with the sediments in the main S. Walnut Cr. stream reach (Section 4.2.4).
This source term appears to affect GS10 water-quality to varying degrees based on streambed
erosion/resuspension rates, relative load contributions from distributed sources, and
hydrologic conditions. The HRR and soil/sediment data provide information supporting this
hypothesis. However, sufficient data do not exist to establish the extent and exact location of
this source term.

e Surface-soil and sediment data (Section 4.4) clearly show the existence of distributed Pu and
Am source terms throughout the GS10 drainage. The areas near the Solar Ponds and within
the S. Walnut Cr. stream reach show lower Pu/Am ratios. However, sufficient data do not
exist to establish the extent and exact location of the Am ‘enriched’ source term in the main
S. Walnut Cr. stream reach.
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7. AD HOC MONITORING

The Site often monitors surface waters on an ad hoc basis for a variety of reasons. This monitoring may be
requested by DOE, RFFO, cities, agencies, building managers, and Site facility managers (e.g. the WWTP). It is
anticipated that various parties will continue to request such ad hoc monitoring in the future, regardless of
whether funding is allocated for that purpose. This monitoring will not always require sample analyses. In some
cases, only flow or continuously recording water-quality monitoring will be needed. Examples of situations that
may warrant ad hoc monitoring include:

e Major precipitation events that disrupt routine pond predischarge monitoring and discharge
schedules,

¢ Community assurance monitoring at the request of downstream cities and the DOE RFFO,
e Unanticipated changes in regulatory permits, agreements, or funding,

e Special projects such as Actinide Migration Evaluation and Site-Wide Water Balance,

e Anticipated but unfunded changes in permits or agreements,

e Construction projects,

e Spill events, and

¢ Operational monitoring (i.e. footing drains, septic lift stations).

The Ad Hoc monitoring details in Section 7.1 are based on the automated Ad Hoc monitoring performed in
WYOL. Additionally, results from the (LANL) study using ICP-MS analysis for uranium isotopes U-234, U-235,
U-236, and U-238 is given in Section 7.3.4. This study used manually collected samples from selected surface-
water monitoring locations. As such, Section 7.2 WY01 Monitoring Scope does not include these non-automated
locations.

7.1 DATA TYPES, FREQUENCY, AND COLLECTION PROTOCOLS

The type of data collected depends exclusively on the predetermined intent of the specific Ad Hoc monitoring
location. The collected data can then be processed to provide decision support or input to a technical analysis. In
most cases, flow is the primary data collected.

7